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The Elliott Line-up 


Getting the jump on the field has become a 
tradition with Elliott engineers. As for instance 
in the development of heavy, high-speed centri- 
fugal blowers . . . the pioneering of deaeration 
and the development of its equipment . . . the 
initiating of an entirely new technique as applied 
to the fabricating of steel in large motors and 
generators . .. the skillful designing of a turbine 


line which brings the advantages of standardiza- 


COMPANY 


JEANNETTE, PA. 


tion to practically any special 
application . . . the recognition of supercharger 
possibilities for diesels, and the combining of 
Elliott skills in the development of a highly 
successful turbocharger. 

These, and other similar achievements make 
the big “E” in the familiar trade mark symbolize 
Exceptional Excellence in Engineering, as well 
as the name ELLIOTT. 
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will plug 
the holes 
your boiler! 


What Holes? Steam trap holes! 


The orifice in a ude trap is just the same as a hole 
in your boiler if ic leaks steam. A ‘4° hole (orifice 
diameter of a medidm sized 100 psig trap) will leak 
over $100 worth df steam a month. Now, if you 
had 100 traps... bt you don't need to figure the 
Fe an steam losq if you have Armstrong traps. 
ere are a few reayons why: 
. Valve and seat of ghrome steel heat-treated, ground 
and lapped. Wifi not wire draw or pound out. 
2. All other ae parts of 18-8 stainless steel 
for long wear a@d corrosion resistance. 
3. Buckets have generous buoyancy margin of 
safety to prevent prime loss. 
4. Dirt can't settleyon valve or seat to hold orifice 
open. 
5. Nothing to stitk or bind to prevent valve 
from 
6. Backed b re of experience in building 


inverted traps. 


33 13% REDUCTION IN ANNUAL 
COAL BILL after installing Arm- 
strong traps on cooking vats — a 
Midwestern lumber company. 


Get the full story from your Arm- 
strong distributor or write for a copy 


$59.62 FUEL SAVINGS PER MONTH of the ARMSTRONG STEAM 
after unit trapping a Milwaukee dry- TRAP BOOK — complete data on 
cleaning plant with only 14 small operation, selection, installation and 
sized Armstrong traps. maintenance of traps. Free on request. 


ARMSTRONG MACHINE WORKS 


810 Maple Street * Three Rivers, Michigan : 


ARMSTRONG STEAM TRA 
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Power from Volcanoes 


In the famous Larderello district in 
Tuscany, Italy, steam from volcanic 
steam wells is being used as a source 
of power. Italy is engaged in construc- 
tion projects which will greatly aug- 
ment the present power development at 
Larderello and other volcanic areas in 
the world are studying the Italian de- 
velopments with keen interest. 


More About the 
Thermoelectric Generator 


In August 1949 and January 1950 we 
published articles by Mr. Curtiss D. 
Bassett on his ideas and experiments 
concerning the possibilities of a ther- 
moelectric generator. Our readers have 
written 50 many letters speculating on 
the idea that Mr. Bassett has been en- 
couraged to continue his work. Of 
course, you can’t buy one and maybe 
you never will be able to, but the 
theoretical possibilities of the idea cer- 
tainly are intriguing to thoughtful en- 
gineers. In this article Mr. Bassett gets 
into 100,000 degrees F. temperatures 
and nuclear energy. These engineers 
are persistent people and you never 
can tell what they will dig up. 


Fungi and Rope 


Why an article on treatment of rope? 
It seems that all public utilities use a 
great deal of rope in underground and 
maintenance operations. Exposure to 
weather, moisture and fungi deterio- 
rates the rope very rapidly which is 
not only costly but also dangerous. 

So the Dayton Power and Light Co. 
has conducted some tests to find meth- 
ods for treating rope to reduce these 
hazards, which is a highly practical 
objective of direct interest to many 
power engineers. 
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A New Institutional Plant 


For several years the State of Michi- 
gan has carried on an extensive pro- 
gram to rehabilitate its state hospitals 
and institutions. The results in small 
power plant engineering have been 
notable. 

This article describes in detail the 
new power plant built to serve the 
Michigan State Reformatory at Ionia. 

Modern in appearance and equipment, 
this well-engineered plant is typical of 
the Michigan program and merits care- 
ful study by engineers. 


The Penetron and the Probolog 


They sound like something from 
Alice in Wonderland but are actually 
two new devices for inspecting tube 
and pipe. With the Penetron, which 
uses gamma radiation, the power engi- 
neer can inspect the thickness of pipe 
and tube walls and, being forewarned 
of reductions in thickness, can forestall 
failures. 

The Probolog is an electromagnetic 
device which tells the condition of tube 
metal, that is, whether there are holes 
or pits or other wasting of metal. It 
even graphs its findings on a chart as 
it operates. 

They are both highly useful additions 
to the engineer’s arsenal of weapons 
to fight tube and pipe failures. 


Temperature Limits for 
Steam Generators 


Professor Anderson gives a straight- 
forward presentation of temperature 
limits as they affect the design and 
operation of modern steam generators. 
Every power engineer should have an 
understanding of the inherent charac- 
teristics of the working mediums and 
materials of construction and the ar- 
ticle presents a clear picture with ex- 
cellent diagrams. 
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' All equipment shown red in 
photographs furnished by 
% Proportioneers, Inc.%. 


FROM THE LARGEST HIGH PRESSURE ie 
INSTALLATION TO THE SMALLEST LOW PRESSURE JOB 


PLUNGER TYPE PUMPS 
FOR HIGH PRESSURES 


Simplex * Duplex 
Triplex Quadruplex 


DIAPHRAGM TYPE PUMPS 


%Proportioneers, Inc.% can 
supply control panels together 


with chemical tanks, dissolv- 
FOR UNIVERSAL APPLICA- ers and all other units required 
TION AT LOW PRESSURE .— 


Zz —a single responsibility for 
Tripler your complete chemical feed- 


Complete interchangeability of y ing system. 
parts in each group 


Write for Brochure SM 9020 
and Bulletin CAT. 


Write °*PROPORTIONEERS, INC.%, 385 Harris Avenue, Providence 1, R. I. 
Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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PREVIEW 


POartiING TO THE FACT that our world of to- 
day is steadily increasing the applications of ap- 
plied science to military and industrial services, Dean 
Thorndike Saville of the New York University College 
of Engineering viewed with alarm the enrollment de- 
cline in freshman engineering classes in his annual re- 
port - Chancellor Harry Woodburn Chase, published 
recently. 

In spite of the huge numbers of students who studied 
engineering during the years immediately following 
World War II, Dean Saville emphasi that those 
technically trained men have been readily absorbed by 
our economic system, the demands of which are grow- 
ing rapidly. Unless the size of freshman engineering 
classes can be increased appreciably, a serious shortage 
of this type of personnel may develop in the next few 
years, he said. 

“My report last year dealt with the supply of, and 
the demand for, engineering college graduates. 
forecasts then made have been substantiated, but a 
number of occurrences since that time warrant renewed 
attention to the subject,” Dean Saville reported. 

“Most important was the widespread publicity in both 
the daily and professional press accorded a news re- 
lease on ‘Employment Outlook for Engineers’ issued 
in March by the Bureau of Labor Statistics which 
called attention to the large numbers of engineering 
students graduating in June 1950, as compared with 
pre-war numbers, and presented a pessimistic outlook 
as to the immediate availability of sufficient engineering 
jobs to absorb them. 

(We published these conclusions, along with others, 
for we had no reason to question them and no over-all 
data showing anything different. If we helped to cause 
any misunderstanding, we are truly sorry. —E. P. 
Editor) 

“Worst of ail was a colored pictorial chart accom- 
panying the release which showed the rapid increase in 
engineering graduates since 1945 and which had a cap- 
tion, ‘So Many Will Be Graduated in the Next Few 
Years That Many Graduates Will Be Unable to Get 
Jobs.’ This came into the hands of hundreds of high 
school advisors and the implications were reported in 
nationally distributed popular magazines. It is the 
opinion of a great many engineering college administra- 
tors that the impressions thus conveyed are in no small 
measure responsible for the sharp decline in freshman 
enrollment in engineering colleges for September 1950, 
which may well be below pre-war figures.” 

Dean Saville pointed out that the Bureau of Labor 
Statistics presented a generally “bullish” appraisal of 
future opportunities in engineering in its full release 
and report, but these were apparently overlooked in 
favor of the more spectacular short term forecast. 

* * * 

Ate INDEX to technological documents is- 

sued in Volume 12 of the Bibliography of Tech- 
nical Reports is now available to the public, the Office 
of Technical Services has announced. The new index 
enables researchers to locate reports on any subject 
carried by the Bibliography in the period July-Decem- 
ber 1949. Subject headings are comprehensive and in- 
clude trade names where appropriate. Information on 
the contents of the collection in any particular field may 
be secured by writing to the Office of Technical Serv- 
ices, U. S. Department of Commerce, Washington 25. 


AN UNUSUAL situation is developing in the con- 
crete industry because of the activities of recent 
years in the power industry. Right now a shortage of 
cinders for use in cinder concrete block seems to be 
developing, according to one of our contemporaries 
in the concrete field. The power industry used to pro- 
duce plenty of cinders for this purpose but now, for 
various reasons, is not doing so. ore on this later. 


SEEMS to be a very time to men- 
tion that the Diamond Utiliscope, the wired tele- 
vision system, now being rapidly applied in industry 
for remote observation, has the unique property of 
picking up objects illuminated by infrared rays. This 
makes it possible to see things that are in darkness so 
far as the human eye is con . For instance, if 
a safe in a bank has infrared rays focused on the bank 
door, anybody approaching the door could be seen in 
the monitor of the Utiliscope at some distant point. 
Possibilities of the Utiliscope in case of black-outs are 
quite evident. 


NIVERSITY of Illinois, through its Division of 

University Extension, offers to adults, both men 
and women, in co-operation with the Four Founder 
Societies and the Western Society of Engineers, five 
courses as follows: 1. Philosophy and Living; 2. Phil- 
osophies of Government; 3. Professional Engineering 
Refresher Course, for preparation for the Illinois 
Professional Engineering Examination; 4. Economics; 
5. Public Speaking. Those interested in further details 
should communicate with T. H. Dekker, University 
of Illinois, Illini Center, LaSalle Hotel, Chicago, III. 


* * * 


NE of the horrors of war that disturbs us most 

as we try to peer into the future is the carnage 
produced by gobbledygook. Business is not the only 
offender in this matter. Science, the professions and 
government bureaus have also made their contribu- 
tions to bigger, harder and more unintelligible ways 
of saying things. Here, for example, from The Adver- 
tiser’s Digest, is an example of the polished profund- 
ities of the Wartime Director of Civilian Defense in 
World War II. In a proposed letter on blacking out 
of buildings during air raid drills: 

“Such preparations shall be made . . . during an air 
raid for any period of time from visibility by reason 
of internal or external illumination. Such obscuration 
may be obtained, either by blackout construction or 
by termination of the illumination. 

“This will, of course, require that in building areas 
in which production must continue during the black- 
out, construction must be provided that internal illu- 
mination may continue. Other areas, whether or not oc- 
cupied by personnel, may be obscured by terminating 
the illumination.” 

Fortunately for the safety and sanity of wartime 
Washington, the late President Roosevelt ordered it 
rewritten. “Tell them this,” he said: “In buildings 
where work must continue, put something across the 
windows. In buildings where work can be stopped for 
a while, turn out the lights.” 

Few things in this world are as beautiful as a simple 
declarative sentence—or as rare. 
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A SPECIAL 18-month course to train operators for 
hydroelectric powerhouses to be built in the South. 
east by the Corps of Engineers, has been established 
by the Southern Technical Institute. The name of the 
new job is powerhouse technician and the Atlanta 
Division Office of the Corps of Engineers estimates 
that during the next three or four years it will need 
100 or more of such technicians. This is a new type of 
job and there is at present no other institution in the 
South supplying this type of training, 

* 


ARRENE-.7, A New Refrigerant, has recently been 

announced by the research organization of the 
Carrier Corp. Why do we need a new refrigerant? 
Because motors come in definite steps of size and it is 
desirable to match compressor load against the motor 
power, also because refrigeration requirements occur 
at all loads and it is desirable to have small steps of 
capacity available to match the refrigeration cycle 
The new refrigerant makes it possible to develop a 
series of refrigerants with suitable steps of capacity 
Eull details of the new Carrene-7, its composition, 
method of use and comparison of its characteristics 
with Freon 12, are given by C. M. Ashley in an article 
in the June 1950 issue of Refrigerating Engineering. 


* 
T WON'T be lone now before there will be a new 


contender, especially on the East Coast, for the fuel 
market. That is natural gas from new pipelines. It is 
cheap and its effects are already being felt in certain 
regions. True, it will be available for industrial and 
power plant use mostly in the summer. But still it 
will have its effect on all fuel prices and all future 
power plant design for some time to come. 

The extension of gas pipelines all over the country 
has been going on rapidly for the past two or three 
years and still continues. Everywhere we eo we find 
envineers talting about the possibility of using as 
much gas as they can get. Because of this interest we 
are planning a feature article in an early issue, at 
present tentatively titted, “What the Power Foeineer 
Needs to Know About Burning Gas in Power Boilers.” 

Te will take a biewer war than we have now to push 
the fuel nrices up very far, saves or contemporary, 
Fleectrical Werld. Total coal demand this year may 
not go much ahove 350,000.000 tons while the coal 
industry can mine about 700,000,000 tons per vear. 
Fuel oil is plentiful rieht now and. as noted above, 
the gas fuel suonoly is beine made more widely avail- 
able. Nevertheless. all fuel prices could soar if the 
war intensifies. Picht now the differential between coal 
and oil is relatively ereall and oil larce. Nev- 
ertheless, Flectrical World and a number of other 
authorities express the belief that its price over a long 
period will probably stay slightly lower than that of 
coal. There is less pressure on coal prices because 
the mining industry still operates below capacity. 
Utilities, steel producers and other industrial consumers 
will take more coal as operations increase. but for the 
most part utilities and industry are right up to full 
capacity. 


T iF “More Power to America Special,” the General 
Fleetric Company's mammoth mobile showcase of 
electric products for industry, headed west from 
Schenectady on Sernrember 3 on the second lan of its 
nationwide tour. The ten-car exhibit train will visit 
29 key midwestern industrial centers this fall before 
swinging south, down the Atlantic coast 


ATION’S EXPERTS on noise will meet October 

20,1950, at Armour Research Foundation of IIli- 
nois Institute of Technology to discuss excess decibels 
and how to get rid of them. 

About 300 persons are expected to attend a National 
Noise Abatement Symposium where they will hear talks 
on the effects, measurement, and control of many types 
of noise. Joint sponsors of the national meeting are 
the National Noise Abatement Council and Armour 
Research Foundation. 


* * * 


ORE THAN A SCORE of professors from leading 

engineering colleges of the country spent the 
summer months practicing what they teach—actually 
helping build the complicated electrical equipment they 
normally meet only in text books. The 21 men were 
hacking up text-book theories with actual practice in 
an unusual program sponsored by the Westinghouse 
Electric Corp. During the summer months, they 
worked side by side with the men and women who de- 
sien and build electrical apparatus at several of the 
Company’s divisions. 

]. C. McKeon, manager of university relations fo- 
Westinghouse, described the plan as a “lend-lease” 
program whereby the colleges lend professors and 
Westinghouse gives them practical training, hoping ir 
return to get better engineers when the professors’ 
students graduate. 

Each professor participating in the program was 
paid a reeular salary by the Company, Mr. McKeon 
said. In each case, he was given an assignment relating 
to his particular field and was also viven the opportu- 
nity to get a comprehensive over-a!l view of the Com- 
pany’s operations. 

* * 


SHOPMEN’S TITLES—a complete library 
in miniature for the factory or metalworking 
plant—are now available from the Office of Technical 
Services of the U.S. Department of Commerce. 

The series, originally issued by the Government for 
National Defense Department shops under the general 
title “Industrial Notes,” has been in such great demand 
since the first announcement of the availability of nine 
titles that the current major reprint was arranged. 

Prices on the individual titles, all of which contain 
illustrations or diagrams, range from 10c to 50c but 
the entire series can be purchased as a unit for $15 at 
a saving of $1.10 

A circular and order blank describine the titles and 
the method of securine them is available on request 
Address the Office of Technical Services. U.S. Depart- 
ment of Commerce, Washington 25, D.C. 


* * * 


ARNEGIE INSTITUTE of Technology will inau- 
gurate its fourth president and will celebrate its 
fiftieth anniversary, October 27 and 28. 

Dr. J. C. Warner, who became Carnegie’s fourth 
president in July, will be inaugurated at 10:30 Fri- 
day morning, October 27. This will be the first inau- 
guration in Carnegie’s history. All three previous 
presidents took office without formal ceremony. 

Carnegie will celebrate its fiftieth birthday, and will 
be toasted by one of its most famous graduates, Charles 
F. Wilson, President of General Motors Corp. and a 
member of the class of 1909. 

Dr. Robert E. Doherty, who retired from the Car- 
necie presidency this year (see E. P., Aug., page 7), 
will come to the celebration with Mrs. Doherty from 
their new home in Winter Park, Florida. 
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INFORMATION AS TO THE WHEREABOUTS OF ONE EDWARD GATE 
VALVE WHICH ISN'T PERFORMING SATISFACTORILY ! 


DESCRIPTION: Close fitting wedge guides prevent wear-producing wedge drag on seating faces— 

accurately located with respect to seating faces and wedge, then welded integral to 
the body while master wedge is still in place ¢ Looseness eliminated and wear reduced to a minimum 
* One-piece bonnet aligns stem accurately « Needless weight and unnecessary working parts eliminated 
* Two tight seating faces ¢ Ball bearing yoke makes operation easy « Uniform metal sections reduce 
distortion in heating and cooling ¢ Integral but replaceable hard surfaced seats greatly lengthen valve life. 


The Edward Gate Valve Apparently Has a 
Perfect Record —We Have Literally No Information on Service Complaints! 


Since the Edword Gate Valve was introduced, Another & Product 


not one volve deficiency has been recorded. 


Ovr men cre still on the lookout for information 

concerning the whereabouts of an Edword 

Gote Voaive in need of service. If you know of, elves 

or can find, any Edword Gote Valve requiring ’ ne. 
attention, please contact your Edward Valve 

representative, or get in touch with our main rH 

tuto bo Subsidiary of ROCKWELL MANUFACTURING 


EAST CHICAGO, INDIANA 


| 
4 


HILADEL t COMPANY @ UNIVERSITY OF MICHIGAN BOSTON EDISON COMPANY @ PHILADELF 


tober, 1950—POWER ENGINEERING—Chicago, Ill. 


x 
5 
f #0 POW ‘ An ER 
VIRGINIA EL IC AND POWER COMP @ BUIC OMPANY @DUKE POWER COMPANE 
UKE POWER COMPANY 
10 


HiA PUBLIC 


When buying blow-off valves, weigh the significance 
of these two facts: 

More than 15,000 boiler plants in the United States and 
other countries are equipped with Yarway Blow-Off 
Valves ...Some of them for nearly 40 years. Among 
high pressure plants, 4 out of every 5 in the United States 
are Yarway-equipped. 

Design, metallurgy, workmanship and service are the 
reasons. It was Yarway that brought out the famous 
Seatless Valve, teamed it with a stellited hard-seat 
valve in a common forged-steel body to make the 
popular Unit Tandem. Yarway has also made avail- 


COMPANY @ FLORIDA POWER COMPANY @ ARMOUR AND COMPANY @ UNIVERSITY OF PENNSYLVANIA @ 


able metallurgical improvements to withstand the 
chemical reactions of acid wash as well as the me- 
chanical wear of boiler blow-down. 


Yarway continues to pioneer and improve blow-off 
valves and blow-off valve service for both high and 
low pressure applications. 


On new boilers, replacements or modernization, make 
sure you specify Yarway Blow-Off Valves. Any boiler 
manufacturer will supply them on your specification. 


Bulletin B-424 gives you the full story on pressures to 
400 psi. Bulletin B-433 for higher pressures. Both are 
free. Write... 


YARNALL-WARING COMPANY, |14 Mermaid Ave., Philadelphia 18, Pa. 


YARWAY UNIT TANDEM VALVE 
sectioned through hard-seat (blow- 
ing) valve. Open position. 


YARWAY UNIT 
TANDEM VALVE 
sectioned through 
seatiess (sealing) 

Open position. 
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America's first gas-turbine power plant for power generation is this General 
Electric 3500 kw unit installed at the Belle iste Station of the Oklahoma Gas 
and Electric Co. 
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PRIME MOVER 


Three General Electric combustion gas-turbines—the first in America—have been 
placed in regular service. Full-scale production has begun on several basic designs, 
and in the next few months, more will be coming off the test stands in G.E.’s newly 
completed gas turbine factory. 

The efficient, reliable and profitable performance record of the units already placed 
in revenue operation has established the gas turbine as an important prime mover. 
It offers several unique advantages: Each unit is a complete plant in itself. It is small 
and compact, easily operated, and requires but a minimum installation investment. 

General Electric gas-turbine generators, rated 3500 kw and 5000 kw, are available 
to meet your requirements. They are backed by the experience that has given G-E steam 
turbines a position of leadership for more than 45 years. If you're interested in power 
generation, you'll want the facts about these new power plants. Write for your copy 
of bulletin GEA-5516, “Gas Turbine Power Plants,” today. Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 


Assembling compressor casings requires the supervisien of experi- Though gas turbines require many components which may be new 

enced craftsmen. While many manufacturing experts will “grow up”’ to the power engineer, the heart ef the unit is still the familiar tur- 

with gas turbines, responsibility for producing the first units falls bine wheel. Designed on principles established by steam turbine 

on the shoulders of men whe have spent years building steam tur- experience, this two-stage turbine rotor is given a final micrometer 
, turbosuperchargers, and jet engi inspection before assembly in a new power plant. 


GENERAL ELECTRIC 
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Two Qutdoor Boilers 
Under 


Outdoor Installation of Two Large Boi 


Jers at the Trinidad Steam Electric Station. 
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@A most important part of the 
Texas Power and Light Company 
expansion program at their Trinidad 
Steam Electric Station, is this out- 
door installation of two new gas 
fired, 350,000 lb. per hr. boilers. 
These boilers, operating at 920 
psig., provide 70,000 KW addi- 
tional capacity to meet the in- 
creasing power demand on the 
Trinidad Station. To achieve maxi- 
mum efficiency and performance, 
the boilers were put under com- 
pletely automatic control. 


The AUTOMATIC COMBUSTION 
CONTROL system and the PRES- 
SURE REDUCING AND DESUPER- 
HEATING STATION were supplied 
by REPUBLIC FLOW METERS CO. 


A Potent Tool for Cutting Costs 

A properly engineered automatic 
control system is an effective way 
to cut power costs. Best of all, what 
automatic control is doing for the 
large plants such as the Trinidad 
Steam Electric Station it is also 
doing for their smaller brothers. But 
the full benefits can only be realized 
if the plant designer selects with 
great care the best control equip- 
ment for his job. The control must be 
carefully matched to the boiler and 
auxiliary equipment characteristics; 
it must maintain maximum combustion 
efficiency under all load conditions. 


REPUBLIC FLOW METERS 
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Aerial View of Trinidad Steam 
Electric Station. (Note the 
Two Outdoor Boilers Installed 
Behind the Main Building). 


at TRINIDAD STEAM ELECTRIC STATION = Texas Power & Light Company 


REPUBLIC CONTROLS are avail- 
able for all types of load fluctua- 
tions, fuel firing, single or multiple 
fuels, and all types of boilers and 
auxiliary equipment. Backed by 
thirty-six years of specialized 
experience in combustion control, 
REPUBLIC’S power engineers 
have developed control systems to 
answer every type of steam gener- 
ating problem. 


One Section of the Boiler Contro/ Panels. 


Ruggedly built to outlast the boilers 
that they serve, REPUBLIC AUTO- 
MATIC CONTROL gives you the 
best, most economical system 
engineered to suit your needs. 


For more information on 
REPUBLIC AUTOMATIC 
CONTROL write for Data Book 
No. S-21 or contact our field 

engineer nearest you. 
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For the best lubrication 


use SINCLAIR RUBILENE 


Over many years engineers in power plants throughout the country have 
accepted Sinclair's Rubilene as the finest available lubricant 
for power house equipment. 


Sinclair Rubilene has always been a top-quality oil, as it has been 

constantly improved through the years, incorporating the latest 

technological developments in refining and processing. It resists oxidation 
der conti us high temperatures, and recirculation. It separates 

rapidly from water and is non-foaming. Through long periods of use it 

retains its original qualities, providing uniform, trouble-free 

lubrication and low maintenance costs. 


Yes...Rubilene's finer quality pays dividends in the power plant. 


For lubrication counsel... see your nearest 
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Supplier of Sinclair Products or write to Sinclair Refining Company, 630 Fifth Ave., New York 20, N. Y. 
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The Allis-Chalmers SAFETY- 
CIRCLE is the frame and ends 
of heavy cast iron that completely 
surround and protect the work- 
ing pa~tsof the SAFETY-CIRCLE 


CIRCLE means 


* All-Around Protection «Low Maintenance 
x Dependable Performance 


HE SAFETY -CIRCLE moronr is pro- 
ge all around against those four 
great motor killers corrosion . . . dis- 
tortion friction foreign matter. 
The frame is of cast iron, the most cor- 
rosion-resistant material for this purpose. 

The strength and stiffness of the cast 
iron is supplemented by mbbing and brac- 
ing to maintain alignment and prevent 
Ball bearings are lubricated 
and sealed at the factory, They require no 
attention for years, End brackets are drip- 
proot at no premium, 


SAFETY-CIRCLE motors are fully pro- 


distortion 


tected inside, too, Multiple-dipped and 
multiple-baked stator plus extra inter-phase 
insulation provide extra protection against 
electrical breakdown. 

With SAFETY -CIRCLE protection out- 
side and protected working parts inside, 
you can count on years of trouble-free, 
ow cost power. 

For complete details on SAFETY- 
CIRCLE advantages, see your A-C Author- 
ized Dealer or Sales Office or write for 
Bulletin 51B6210B. Stocked in sizes 1 
to 20 hp. SAFETY-CIRCLE, Texrope and 
Vari-Pitch are Allis-Chalmers trademarks. 


Sold... 
Applied... 
Serviced... 
by Allis-Chalmers Authorized Dealers, 


Certified Service Shops and Sales Offices 
throwghout the country. 


CONTROL — Menval, 
magnetic ond combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 


TEXROPE — Belts in 
oll sizes ond sections, | 
standard and Vari- 
Pitch sheaves, speed 


ALLIS-CHALMERS, 953A SO. 70 ST. 
MILWAUKEE, WIS. 
PUMPS — Integral 


\ 
chengers. 
(AC) motor ond coupled 
‘ types. Sizes ond rat- 
ings to 2500 GPM. 
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Better 
heat transfer 


Enco’s improved baffle design insures a 
uniform, high velocity gas flow over every 
square foot of heating surface. 


Low draft loss 


Smoothly curved baffles maintain a cross- 
flow of gases across the tube banks. Dead 
gas areas, bottlenecks and eddy currents 
are eliminated. 


3 Less steam, less 
time for cleaning 


Soot doesn’t get a chance to accumulate 
in pockets. Soot blowers are used less 
often. Streamlined baffles lower mainte- 
nance costs, 


Custom 


installation 


Experienced Enco crews take charge of the 
installation, repairs and —— of 
your individually designed streamlined 
baffles—do the job thoroughly and quickly 
with minimum downtime. 


BULLETIN BW44 tells the full story, contains com- 
plete engineering data, explains how Enco Baffles pro- 
vide maximum steam output with minimum fuel con- 
sumption. WRITE FOR YOUR FREE COPY TODAY! 


THE ENGINEER COMPANY 


75 WEST STREET, NEW YORK 6, NEW YORK 
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RECIRCULATING LOAD 
DRIES AS IT GRINDS 


Recirculation of fines within the 
mill gives repeated, quick-dry- 
ing contact with large masses of 
heated air and metal . . . produces 
proper fineness at all loads, even 
with coal as wet as it can get. 


Fines are classified in the mill. 


LINE for low-cost steam... 


with the Type Pulverizer 


Five B&W Type E Pulverizers, serving o B&W Radiant 
Boiler of 800,000 Ib. per hr. steam capacity. 


UNIFORM PERFORM- 
ANCE REGARDLESS 
OF WEAR 
Balls and grinding rings wear 
together . . . assure uniform fine- 
ness regardless of attrition of the 
grinding elements . . . fineness 


automatically increases at re- 
duced loads. 


BLOWS CLEAN AIR - 
SAVES WEAR AND TEAR 


Unique in pressurized operation, 
the Type E Pulverizer requires 
remarkably little maintenance 
of the primary fan, because it 
blows only clean air . . . is not 
subject to the damaging abra- 
sion of entrained particles. 


New Bulletin G-57 illustrates and describes the design, construction, 
operating and maintenance features of the Type E Pulverizer. Write: The 
Babcock & Wilcox Company, 85 Liberty Street, New York 6, New York. 
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ONE-POINT VARIABLE 
FUEL-AIR CONTROL 


Like the accelerator on your au- 
tomobile . . . assures proper coal- 
to-air mixture . . . produces de- 
sired rate of steam generation 
over a wide range with coal con- 
ditions suitable for sustained 
high combustion efficiency. 


LOW POWER 
CONSUMPTION 
Ball-and-ring grinding, 
anti-friction bearings, pres- 
sure lubrication, and auto- 
matic rejection of ungrind- 
able materials make pos- 
sible high output with 
minimum power demand. 


Helping Industry Cut Steam Costs Since 1867 


OUTSTANDING 
PERFORMANCE 
RECORD 
Availability and mainte- 
nance economy beyond to- 
day’s most exacting re- 
quirements are proved in 
over 1300 Type E Pulver- 

izer installations. 


BABCOCK 


& WILCOX 
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Control-dollars frequently bring annual invest- 
ment returns of 100°) or more. When you buy 
adequate, well-applied steam plant controls, you 
increase your dollars’ ability to work usefully 


for you. 


That's where Bailey can help: Bailey Controls 
can give you a better control-dollar efficiency. 


Here's why: 


1. Complete Range of Equipment —fully 
co-ordinated. You need never worry that 
a Bailey Engineer's recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control: we offer complete 


boiler control systems. 


. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 


measurement and automatic control. 


. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company's 
sales-service engineers are located in more 


WER ENC 


This Bailey Boiler Control Panel in a 
mid-western industrial plant saves 
fuel and insures safe operation of a 
100,000 Ib per hr, 175 psi, sot., pul- 
verized coal and gas-fired boiler. 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 
imum of travel time and expense. 


For better control-dollar efficiency —for more 
power per fuel dollar, less outage and safer 
working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey 
Engineer to arrange a visit to a nearby Bailey 
installation. We're proud to stand on our 


record: “More power to you!” 


BAILEY 
METER, 


IVANHOE 
ELAND 10, 


ROAD 


for Steam Plants 
r FEED WATER’ 
PRESSURE 
“FEEO PUMPS 


COMBUSTION 
TEMPERATURE 
Lever 


NEERING 


% Gn - 
| 
| 
COMPANY 
| CLEV 
3 
Coutrols 
22 tobe 250. PO | —Chicage 


Turbines in the Kansas City Power and Light Company's Second and 
Grand station: a 10,000-kw., a 11,500-kw., a 20,000-kw., and two 
35,000-kw. units, all lubricated with NONPAREIL Turbine Oil. 


Turbines stay on the job, 


so does» »» 


SED first in a 20,000-kw. turbine in 1936, NONPAREIL 
Turbine Oil today lubricates five turbines, totaling 
111,500 kw., in the Kansas City Power and Light Company's 
Second and Grand station. Reason for this acceptance is easy 
to find in the oil's low acidity records. 


In the oldest fill (14 years), the neutralization number has 
not exceeded 0.10 mg. KOH/gm., and in all five fills it has 
averaged only 0.07 mg. KOH/gm. The consistently low 
acidity of NONPAREIL has kept turbines on the job and 
minimized maintenance time. 


Gain these advantages by using NONPAREIL in your tur- 
bines: no oil replacements, no removal of oil for treatment, 
no cleaning of oil systems and governors. For evidence of 


these advantages, ask a Standard Oil lubrication specialist to 
supply you performance data from the 20-year service record 
of NONPAREIL Turbine Oil. 

You can reach a lubrication specialist through the nearest 
local Standard Oil (Indiana) office or by writing: 

Standard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois. 
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QUICK - STARTING 


TURBINE 


FOR FEED PUMP 


EMERGENCY DRIVE 


The turbine shown at the right picks up 
the feed-pump load in case the motor, 
which normally drives the unit, is inoper- 
ative. Thus the turbine must be able to 
start quickly and be completely reliable DATA 

—characteristics which are assured by the The turbine is 620 hp, 3850 rpm for 
generous blade clearances and one-piece 
construction of the Terry Wheel. Installed in the Crawford station, 


Middletown, Pa., Metropolitan Edison 
This is but one example of many special Co. Gilbert Associates, Inc. ware the 


turbine requirements that are met by the consulting enginsers. 
Terry solid-wheel turbine. Details on how 

this and other Terry Turbines will meet 

your individual caste will be gladly sup- 

plied by a Terry engineer. 


TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
>! 
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When will 
your spare boiler 


be drafted ? 


he LONG AS the present interna- 
tional situation continues, defense 
production will be at a high level, and 
almost every plant may be called on to 
participate—which means that at any 
moment your ‘spare’ boiler may be 
needed in regular service. 

Under these circumstances, unsched- 
uled boiler outages mean Jost produc- 
tion, at a time when production must 
be kept high. 

Proper conditioning of boiler water 
is a major factor in boiler availability 
—and Hall Laboratories have been 
leaders in boiler water conditioning for 
more than a quarter of a century. They SS 
are prepared to recommend procedures 


which, in your specific situation, will fl A | Plant-wide WATER SERVICE 


give most desirable results at minimum 
investment and lowest operating costs. BOILER WATER CONDITIONING 
Hall Laboratories are not, however, PROCUREMENT, TREATMENT, USAGE AND DISPOSAL OF INDUSTRIAL WATER 
limited to boiler water conditioning. 
Hall also offers plant-wide water serv- 
ice, for every problem concerning the OO ———— 
use of water in industry comes within 
the scope of Hall activities. May we 
send you a copy of the new Hall bulle- 
tin “Your Most Important Raw Ma- 
terial”? 
Hall Laboratories, Inc, Hagan 
Building, Pittsburgh 30, Pa. 
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A quick answer is that VU-10 purchasers in- 
clude industrials ranging from very small to 
the largest, as well as schools, hospitals, insti- 
tutions, and, in fact, every type of establish- 
ment that requires boilers in the VU-10 capacity 
range. Why, then, limit the list of representa- 
tive users on the opposite page to names known 
to everyone as among the biggest industrial 
enterprises in the country? Because such names 
form a significant guide for a prospective boiler 
buyer, in the same sense that the buying deci- 
sions made by operators of large truck fleets 
can be a reliable guide for the man who wants to 
buy a single truck 


This reasoning applies especially to the pur- 
chase of a boiler. Big companies buy boilers 
frequently therefore their experience is 
always up to date. They buy them for plants in 
many locations, using many different fuels. 
They buy them in capacities from very small to 
very large. Their requirements justify the em- 
ployment of highly qualified engineering spe- 


cialists—both staff men and outside consultants. 
Thus they have the breadth of experience and 
the expert guidance requisite to making the 
soundest equipment selections. 

And perhaps equally important, big com- 
panies tend to place more emphasis on long- 
term operating and economic results. They 
know from their own experience that daily op- 
erating economies accruing through the years 
from better design and construction features 
will quickly offset the difference in first cost 
between the cheapest boiler they can buy and 
the best the market affords. 

So if your steam requirements call for boilers 
in the capacity range from 10,000 to 60,000 Ib 
of steam per hr, we submit the acompanying 
representative list of large companies that have 
purchased VU-10 Boilers as a sound reason for 
confidence that your decision to buy a VU-10 
will prove to be a highly profitable one—not 
only for the first few years of service but 
throughout the lifetime of the installation.s-«3 
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C-E Vertical-Unit Boiler 
Type VU-10 

The VU-10 Boiler is designed for indus- 
trial load conditions and particularly 
for plants having small operating and 
maintenance forces. Capacities range 
from about 10,000 to 60,000 lb per hr. 
Firing may be by spreader, under- 
feed,chain ortraveling grate stokers, 
or by oil or gas burners. Super- 


heater, economizer or air heater 
surface may be added if desired. 


200 MADISON AVENUE, NEW YORK | 
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4 R™ MAINTENANCE PROCEDURES and lower 
; maintenance costs are important features of this 
brand new line of large motors. One man can pet- 
form all routine maintenance procedures, including 
opening up the motor for cleaning. Bearing surfaces 
are not exposed to abrasive grit and dirt during clean- 
ing ope rations, 

The appearance of this new line of large motors re- 
flects the advanced desigr and fine workmanship that 
goes into theic manufacture. 

A well-braced, sturdy fabricated steel frame with 
cast-iron end brackets rigidly support and protect 
working parts. Ventilating openings are large to pro- 
vide adequate cooling air at low velocities with result- 


How's This for Accessibility 

One man can remove the end brackets and air baffles and 

Wide Range of Sizes reach right inside motor with his vacuum cleaner or air hose. 

These new design Allis-Chalmers drip-proof and Bearing remains sealed against abrasive dirt throughout the 
splash-proof squirrel-cage induction motors are built cleaning operation. 

in sizes from 60 hp at 300 rpm to 1500 hp at 1800 Large air discharge openings with removable louvers al- 

rpm. Ask your Allis-Chalmers representative to show low plenty of room to get in with an electric drill for dowel- 

you the details of this exceptional new motor or write ing and bolting the motor to the base. Plenty of room to 

for Bulletin 05B6112 reach up back of the stator core for cleaning. 


ALLIS-CHALMERS, 953A SO. 70 ST. 
MILWAUKEE, WIS. 
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AUTOMATIC COMPENSATION 


for pressure or temperature 


or BOTH When actual pressure and temperature 
» differ from the base conditions used in 
with the orifice calculations, a “correction 


factor” must be applied to the readings 


of AGAN of any conventional flow meter. 


Several more common uses of these 

Ring Balance Meters corrections are in connection with 

natural gas fuel supply, steam heating 

distribution systems and extraction stage 
steam measurement. 

Hagan Ring Balance Compensated 


Flow Meters correct automatically for [ 
variations in temperature or pressure, or 


here's how both. The chart reading is the compen- 

Balance Meters sated reading. The uncompensated record 

Hagan Ring may also be produced on the same chart, 

. as well as records of the flowing pressure 
provide and temperature. 

t matic compensatio The Ring Balance principle makes the 

wo addition of pressure and temperature 


compensation so simple that compensated 
meters are standard models in the Hagan 
Ring Balance line—not a special “prob- 
lem child.” 

Detailed information on these meters 
is contained in our new bulletin “Here's 
How Hagan Ring Balance Meters Pro 
vide Automatic Compensation for Pres 
sure, for Temperature, for Pressure and 
Temperature.” To get your copy, just © 
fill out the coupon below, or write to 
Hagan Corporation, Hagan Building, 
Pittsburgh 30, Pa. 


for pressure 


for temperature 


re 
for pressure and temperatu 


Ring Balance Meter Division 

Hagan Building, Pittsburgh 30, Pa. 

Please send me a copy of your new bulletin, “Here's How Hagan 
Ring, Balance Meters Provide Automatic Compensation for Pressure, 
for Temperature, for Pressure and Temperature.” 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS — 
“THRUSTORG FORCE MEASURING DEVICES 


BOILER COMBUSTION CONTROL SYSTEMS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
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call 
modernize 


|pactness of the Ljungstrom Air Preheater makes 


‘installation possible on “middle age” boilers with 


The lightness and com- 


tminimum change in the existing structure. This addi- 
ition of the Ljungstrom Air Preheater, with its con- 
‘tinuous regenerative counterflow principle permits 
joperation at lower exit gas temperatures ... assuring 
increased heat recovery and reducing the amount 


of fuel required. 


In a matter of a few years the Ljungstrom Air 
Preheater will effect savings that will more than off- 
set the initial installation cost. If you are interested 
in approaching modern performance standards with 
your “middle age” boilers, our engineers will welcome 
the opportunity to show you how the Ljungstrom 


can raise the overall efficiency of your plant. 


“middle boilers 


THE AIR PREHEATER 


60 East 42nd Street, New York 17, N. Y. 


CORPORATION 


The Ljungstrom operates on the con- 


tinuous regenerative counterflow prin- 
ciple. The heat transfer surfaces in the 
rotor act as heat accumulators. As the 
rotor revolves the heat is transferred 
from the waste gases to the incoming 


cold air. 
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Above, in norme!l perspective, is the two-stage Cochrane 
Het Process Softener, installed at Corn Products Refining Co. 
at Argo, lll. Capacity is 120,000 GPH Makeup. Total Capacity 
1,000,000 tb./hr. The softener serves two 250,000 Ib./hr. 
650 psig. boilers which op -ate on 100% makeup. Maximum 
boiler feed is 350,000 Ib./hr. per boiler, a total of 700,000 
tb./br. The two sedimentation tanks ore identical in size, one 
furnished for lime and soda ash treatment and the second 
for phosphate treatment. 


troduced the method 


in the century. Constantly 
improved, the Cochrane 
Process Softener today is in use | 
in industry’s most important Plants 

_ in all parts of the world. — 


COCHRANE CORPORATION * PHILADELPHIA 32, 
In Canadian General Electric Co., Ltd., Toronto’ 
Mexico: Babcock & Wilegs S. A., Mexico 
In & Epuration, Paris 
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IN YOUR BOILER FEED PUMPING... 


Get H G H reliability 
at MEDIUM pressure 


withtow maintenance cost 


Lower casing half of a Worthington 6-Stage Type 
UR Centrifugal Volute Pump. Arrows point fo joints 
protected by Worthington Elastic Seal Rings. 


= Worthington Elastic Seal Ring construction 
(solid black oreas) in a Type UX Pump. Flexible 
ond resilient, the Elastic Seal Ring assures initio! 
seating, mokes joints liquid-tight, eliminates a com- 
mon couse of pressure loss. 


This Worthington Type UQ incorporates the 
Worthington Elastic Seal Ring, iatest improvement in 
honical design. 


WORT 


WORTHINGTON PUMPS, TYPES UG 
AND UR, ARE TOP PERFORMERS AT 
PRESSURES UP TO 950 PSI 


In power plants throughout the world 
Worthington Centrifugal Pumps, Types 
UQ and UR, have proved themselves the 
most modern small-capacity boiler feed 
pumps in the medium pressure range. 
Correct in every mechanical and hydraulic 
detail, they feature: 


@ Balanced design ... 

® No stuffing box trouble... 

@ Freedom from interstage leakage ..+ 
@ Low Maintenance Cost 


Built for long, trouble-free service, 
these multi-stage volute-type pumps are 
by far the most dependable and econom- 
ical for your boiler feed jobs at pressures 
up to 950 psi. 


There's A Worthington Pump For 
Every Pressure Range 


from 100 psi to 2400 psi and all outstand- 
ing in their class. In this most complete 
line you're sure to find exactly the right 
pumps for your own boiler feed require- 
ments, large or small. For further proof 
that there's more worth in Worthington, 
contact our nearest District Office semoce 
or write to Worthington Pump and : 

Machinery Corporation, Centrifugal 

Pump Division, Harrison, N. J. y 
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GET RID 
and COKING 


with the DE LAVAL “PURI-FILTER” 


The materials in Diesel lubricating 
oil that cause ring sticking, sludging 
and “coking” can readily be removed 
by the De Laval “Puri-Filter.” The 
“Puri-Filter” consists of a De Laval 
Centrifugal Oil Purifier in combination 
with Fram filters. The action of cen- 
trifugal force and filtration is so power- 
ful that it readily frees Diesel lubricat- 
ing oil of these solids that cause trouble. 


While it is true that many detergent 
oils enable such solids to remain in 
suspension, the “Puri-Filter” provides 
a simple, sure way of eliminating these 
impurities as fast as they form. The 
“Puri-Filter” is the finest means ever 
discovered for keeping Diesel lubricat- 
ing oil really clean, and, of course, dry. 


The De Laval “Puri-Filter” is sur- 
prisingly economical to operate. The 
centrifuge takes out such a large per- 
centage of all impurities that cartridges 
in the filters need be replaced at rela- 
tively infrequent intervals. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., Sen Francisco 5 
THE DE LAVAL COMPANY, Limited, Peterborough, Ont. 


FOR DIESEL LUBRICATING OIL 
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PINPOINT SKETCH OF 


INDUSTRY-WIDE 
SATISFACTION 


"gene System installations and ships* — 

each a pin in the map above — literally 
blanket the industrial and fresh water naviga- 
tion areas of our country. The reason is simple: 
satisfaction with Nalco chemicals and services. 


If you are not already getting the efficiency 
and economy of The Nalco System in your 
plant, now is the time to find out about it. 
Best Nalco Salesmen are Nalco Users — and 
there are sure to be several near you. For 
prompt Nalco Service, call or write today. 
* This map does mot show th: thousands of miles of railroad 


limes amd terminals served by Nalco... That requires another 
large map by itself! 


NALCO CHEMICALS AND SERVICES 


@ WATER TREATMENT— Chemicals and Consulting 
Services. Boiler feedwater, internal and 
external, locomotive and stationary. 

Cooling waters. 

Paper and pulp mill processing waters. 
Chemical and Food processing waters. 
Potable waters (slimicides and softening). 


®@ COMBUSTION CATALYSTS — SR Series Chemicals 
for coal and oil fuels. 

®@ ANTIFOAM AND STABILIZATION chemicals for 
water and other liquids in process. 

®@ LABORATORY RESEARCH, commercial onolyses, 
consulting services. 

© PAPER AND PULP MILL pitch and clay control, 
size control, slime and mold prevention. 


Additional information on any Nalco Chemicals and 
Services will be furnished without obligation. 


NATIONAL ALUMINATE CORPORATION 


6224 W. 66th Place 


Chicago 38, Iilinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 
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Speed Contret — 
automatic Vari-Pitch 
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central most 
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that to increase you the motor 
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speed move 
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requency tors and 


to assemble « drive for 
almost any speed 

range this 
120 Worm Gear Drive Pull en- 
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sketches it discusses of drives 


rent price list. Link-Belt Co. 
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how shipped. The Philadelphia Belt- 
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; ‘mformation perteining to tmproved plow 
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A 124 Construction Date— 
stainiess steel walls. Describes 
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ay system with structural tion. Gives 
construction detaia covering vapor vents, 
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Uses of Rubber Putty—-Catalog Sec- 
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= are venting sir from 
service lines, water heating sys- 
(Continued on page 112) 
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DOWE 


HEMISTRY APPLIED TO MAIN 


Dowell Service saved $87.92 in steam per day! 


Dowell Service was used by a major steel 
company to clean a large turbo blower 
condenser. After the cleaning, operating 
figures showed a saving in steam of 8000 
Ib. per hour or a dollar saving of $87.92 
per day. At this rate, Dowell Service paid 
for itself in 5'5 days! 


There are many places in every industrial 
plant where Dowell Service can be used 
to cut operating costs. Wherever deposits 
on the surfaces of condensers, boilers, 
heat exchangers, water lines and other 
equipment are stealing power, Dowell 
Service can show money-saving results. 


SUBSIDIARY OF THE 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


DOW CHEMICAL COMPANY 


Dowell Service has another prime advan- 
tage for the maintenance engineer. /t is 
fast! Because cleaning is done chemically, 
time-consuming dismantling elimi- 
nated. Dowell engineers fill the equipment 
with liquid solvents that go wherever 
steam and water flow. These solvents are 
designed to remove deposits quickly, effi- 
ciently and economically. 


Do you have a cleaning problem, too... 
a place where deposits are causing a 
maintenance headache? Call Dowell. 
Skilled cleaning engineers are available 
for consultation at no obligation. 


New York 20 Buffalo 2 onsas City 8 Mt. Pleasant, Mich. 
Boston 16 Cleveland 13 Wichita 2 Ohio 
Philadelphio 2 Pittsburgh 19 Oklahoma City 2 Charleston 27, W. Va. 
Baltimore 18 Detroit 2 Houston 2 Salem, Iilinois 
Wilmington 99 Chicago 2 New Orleans 12 Borger, Texas 
Richmond 19 St. Lowis 8 Ft. Worth 2 Midlend, Texes 

Jack Wh ds Pp port 69 Wichita Falls, Texes 
Atlante Louisville Anniston, Alebome Lafayette, Le. 


fac. 


Long Beach, Ockliand, Casper: Dowell A 


SER 


TENANCE CLEANING PROBLEM 


Other recent Dowell jobs: 


In a large textile plant, the heating time required 
in kier heoters wos cut one-third, following 
cleaning with Dowell Service. 
Houdry catalyst cases cleaned by Dowell Service 
for a large refinery showed all tubes to be 
practically metal clean and orifices opened, 


Thirty-three year old woter well, cleaned by 
Dowell Service, showed increase from 64 to 
130 g.p.m. with drawdown decrease of 27 feet. 


denser oper 
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“SELF-CLEANING”’ CONDENSER 
Eliminates 2 to 3 HOURS Daily Down-time 


At Plant Atkinson, Harryat, Georgia, the Georgia 
Power Company draws circulating water from the 
Chattahoochee River. The inevitable sand, gravel, 
twigs and leaves used to clog condenser tubes and 
tube sheets in a matter of hours. Before the installation 
of a C. H. Wheeler Reverse Flow “Self-Cleaning” 
Condenser, it was a two- to three-hour job every day to 
remove anywhere from ‘ to 2 yards of debris by hand. 
During this time, it was necessary to drop the load on 
the turbine to about half in order to operate against 
excessive back pressure. 


Since September 5, 1949, when a C. H. Wheeler “Self- 
Cleaning” Condenser was installed, there hasn't been 
a single shut-down for cleaning. The Reverse Flow 
mechanism works flawlessly 24 hours a day, with 
70,000 gallons per minute of river water passing 


through. The only cleaning is done by means of the 
electrically operated valves that reverse the flow of 
water through the condenser without interfering in 
any way with plant operation. This is done as often as 
necessary in a matter of minutes. 


Through eliminating down-time for condenser clean- 


ing, approximately one month of full capacity opera- 
tion is added to the service of one of the four 60,000 
KW turbo-generators in this 240,000 KW plant. 


You, too, can benefit by C. H. Wheeler Engineering. 
Whether or not you need the self-cleaning Reverse 
Flow feature, it will pay you to “Investigate C. H. 
Wheeler Condensers before you Invest.” 


Were S HOW THE “REVERSE FLOW" PRINCIPLE WORKS 
Bou es of this Dual Bank Condenser work the same 


but dependently of each other 


heft Side \\ nt ed wat ve chamber A 
with lett ‘ t vs t pass o end of con 
denser 
Right Side 
DD are cl 
ih 
ib 


STEAM CONDENSERS—STEAM JET EJECTORS—COOLING TOWERS—VACUUM REFRIGERATION—HIGH VACUUM 
PROCESS EQUIPMENT——MICRO-PARTICLE REDUCTION MILLS—MARINE CONDENSERS & EJECTORS—DECK MACHINERY 


M. WHEELER MANUFACTURING CO., 1802 SEDGLEY PHILADELPHIA 32, PA. 
REPRESENTATIVES IN MOST PRINCIPAL CITIES 
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TUBE TURNS, INC., LOUISVILLE 1, KENTUCKY oistanurons in au princiat cimms 


DISTRICT OFFICES: NEW YORK + PHILADELPHIA + PITTSBURGH + CHICAGO + HOUSTON + TULSA « SAN FRANCISCO + LOS ANGELES 
In Canada... Tube Turns of Canada Limited, Chatham, Ontario 
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Increased efficiency? “Our basic reason for installing the 
Hays electric automatic combustion control was to obtain 
thetter efficiency. Our aim was more than reached 
theieney has climbed, attaining 79.3°,."" Plant Engineer 
: Manhattan Rubber Div., Raybestos-Manhattan, Inc. 


ow maintenance? “Our aim has always been to eliminate 
he need for maintenance wherever possible... and we are 
wirticularly pleased that maintenance has been “nil” with 
he Hays) automatic combustion control system.” 
, Chief Engineer, Kurth Malting Company 


Fuel savings? © Qur fuel cost per pound of steam has dropped 
so tmuch since we installed (Hays) instruments and combus- 
tion control, that fuel savings alone have been enough to pay 
tor the investment in one year's operation.” 

Power Plant Chief Engineer, Vollrath Company 


Good €0,? ©The (Hays) controls in combination with our 
instruments make it possible to maintain high efficiency, as 
indicated by the 14 iverage CO, obtained, and keep 
complete records of our operation.” 

Chief Engineer, Geo. Ziegler Company 


cite 8 6 


AUTOMATIC COMBUSTION CONTROL + BONER PANELS + FLOWMETERS + VERIFLOW 
METERS AND VERITHOL + GAS ANALYZERS + DRAFT GAGES + COMBUSTION TEST 
SETS * COp RECORDERS + ELECTRONIC OXYGEN RECORDERS + AIRFILTER GAGES 


WER 


Specific problems call for specific 
results. Here's proof that industrial 
plant management gets results as 
planned, with Hays automatic 
combustion control systems. 


Rapid response to wide load swings? ‘We have made test 
runs using the Hays system, bringing the load rapidly u 
from 8,000 to 80,000 lbs. per hr. with excellent results. Fuel. 
air ratio was held at the desired value and CO, at 15%. 
Chief Engineer of Power Plant, Bemis Bros. Bag Company 


How to get results 


Hays application engineers will provide consultation on 
the special problems facing your plant. Through careful 
analysis, working with your actual operating conditions, 
they will recommend methods to achieve the results you 
want. Do you face any of these conditions? 


Fuel savings—or special fuel problems 

Plans to meet increasing load demand 

Widely fluctuating loads 

improving efficiency in your plant 

Problems in boiler and stoker maintenance 

Meeting smoke abatement ordinances 

Modernization of obsolete equipment 

Accuracy of control in processing 

Need for permanent records on combusticn performance 


Send for Bulletin No. 49-605 which describes how Hays 
equipment serves industry. For specific preliminary rec- 
ommendations, without obligation, send us a brief state- 
ment of your combustion problem. Hays Corporation, 
Michigan City 7, Ind. 
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THE ALREADY SIMPLE 
CENTRIFUGAL PUMP 


We've eliminated the stuffing boxes 
The mechanical seal used in the new GS Pump never requires 
adjustment and never leaks. It is simple, effective and proved. 


We've eliminated lubrication 
Like modern, electric motors, the new GS Pump has permanently 
lubricated ball bearings. 


We've eliminated field repairs 
For the first time, you can let the factory do your service work. 
If repairs ever are necessary you can obtain a complete new rotor 
assembly or factory rebuilt and guaranteed pump through our 
Service and Exchange Plan. Or, if you wish to do your own service 
work, you will appreciate the fact 
that this pump is built with a horizontally 
split casing and interchangeable 
parts are carried in stock. 
Send for Catalog 10-20-G 


DE LAVAL STEAM TURBINE CO. 


Trenton 2, N. 
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NEW EQUIPMENT NEWS 


WHAT'S NEW? On these pages the Editors summarize the outstand- 


ing industriel developments of leading manufacturers who will supply 
you, free of charge, the bulletins or other information desired. For ease 


WATER TREATMENT 


ls developed to eliminate foaming 


and boiler water carryover 


Concentrol is announced as a special 
treatment which eliminates foaming 
and boiler water carryover due to high 
alka ty lissolved solids, suspended 
solids or any combination of them. It 


is described as a surface active agent of 
viene glycol group and func- 

rapid 
steam 


eflecting a change in 


surface tension of bubbles to 


steam bub- 
larger size explains 
that this results in the formation of un- 
which break readily 


mlescence of 


Company 


ipor reaching the steam lisengaging 
irtace the bowler 
Concentrol comes in several formula- 
" me of which contain selected 
tannins to condition boiler water sludge 
sper matter =6maintain 
then mn a fluid. non-adherent form 
Coneentrol may be fed through feed- 


when fed 
ly will help inhibit feedline 
posits. The Bird-Archer Co 


2—ANNUNCIATOR 
Has large window areas for readabil 
ty from distances up to 60 ft 
Well adapted for use in boiler and con- 
trol rooms, the Type ANJ Annunciator 
has 2%, by 9°, in. window areas with 
nec- 
which 
letters 


‘ ntinwous 


heavy photograph 


itive held between glass sheets 


how up «as white 


large clear 
blac 


annunciator is tor 


fainst a sharp background 


The surface or 


fl t umd mav be used to 
ent te i» ture pres 

pur ta vements 
flarne ete Standa cult pro 
vy test 
ama t nect 

‘ t 

witch 

t elay n reset 

t I Autocall C 


3. BRONZE GLOBE VALVE 
design and fast 


action to distribute wear 


Features quided dix 


\ t ‘ ate sive 
t t ocket 
‘ wi 

re The inv 
t t the the valve 

t t tha this viet 


in making requests use the no-obligation, postage-paid card pages 35-36. 


wear. The rolling dise and track con- 
struction is used for accurate seating 
with continual tight closure 

The Swingtite is rated for 125 Ib 
steam service, 300 |b cold oil, water and 
gas, and is made in ‘% to 2 in. sizes. It's 
especially adaptable for use in oil re- 
fineries, textile, chemical and food in- 
dustries. Jenkins Bros 


4—GROUND TESTER 
Measures earth resistance of ground 
connections; has own generator 
The new CVM Megger Ground Tester 
is intended to provide a dependable and 
easy way to ascertain whether the re- 
sistance to earth of man-made grounds 
is low enough to insure their correct 
operation and to minimize the dangers 
of lightning 
Complete with generator, this modern 
set is independent of other power sup- 
ply. Its terminal arrangement uses two 
switches which short circuit the termi- 
nals for 2, 3 and 4 terminal tests. The 
instrument has two scales with well 
proportioned markings. Two ranges 
are available: 0 to 40 and 0 to 200 ohms; 


0 to 100 and 0 to 500 ohms. James G. 
Biddle Co 
5—ABSORBER UNIT 

Is easily installed in pipe lines to 


absorb noise and vibration 
The Soundzorber is a specially con- 
structed rubber pipe used as a flexible 
connection between the pump and the 


pipe line. It is adaptable for use in 
water pumps, water systems, boiler 
systems, air conditioning systems 


wherever liquids are pumped and pipe 
line flexibility is required 

Standard flanges on each end of the 
imbedded in the rubber. To 
bolt on to flange of the 
There's no metal contact be- 
piping system. The 
designed for working 
pressures to 250 psi, and to withstand 
temperatures to 250 F. Available for 
pipes from ‘y to 14 in, dia. Finn & Co 


6—RUGGED REFRACTORY 


Is now available in fire brick; grain 
form and ramming miu to come 
Mullite (3A1,0,2Si0,), a tough crys- 
talline compound long known as a dur- 
material for severe 
being volume 
produced in the form of Allmul Fire- 
brick. The ingredients of Allmul are 
so proportioned as to form a high per- 
centage of mullite crystals with no free 
company explains, and the small 
amount of material consists 
which also has 
high refractory properties 
The melting point of Alimul is given 
as 3335 F. and it is said to possess re- 
markable resistance to spalling. Other 
dvantages credited to the new refrac- 
first cost, due to mass 
reduced furnace 


The Babcock & 


pipe are 
install, just 
machine 
tween pump and 
Soundzorber is 


ible refractory 


furnace conditions, is 


silica 
excess 


mainly of carborundum 


tory are its iow 
production, and the 
maintenance it affords 


Wilcox Co 


7—STEAM TRAP 
Small inverted-bucket type, has brass 
strainer built into body 
The No. 881 is a side-inlet, side-outlet 
trap for draining smaller sized equip- 
ment producing relatively smal! 
amounts of condensate — sterilizers, 
laundry presses, jacketed kettles, unit 


heaters, soap tanks, steam headers. This 
new trap is larger than company’s 880 
introduced two years ago to meet re- 
quirements for a small trap with in- 
tegral strainer, and has been developed 


for increased pressure and capacity 
applications. 
The 881 is for ‘% or %% in. pipe con- 


nections, 250 psig operating pressure. 
Its hot condensate capacity is 769-1060 
Ib-hr, height 7-1 16 in. weight 6 Ib. 
Armstrong Machine Works 


8—ADJUSTABLE BEAM CLAMP 


For suspending overhead mounted 

equipment from structural members 
This heavy duty clamp is designed to 
suspend heaters, motor platforms, light- 
ing fixtures and other equipment from 
structural members of the building. It 
supports loads up to 1500 lb, company 
states, and is easily attached. Installa- 
tion and adjustment are accomplished 
by two bolts and nuts; also clamp is 
tapped for a 1'4 in. pipe connection 


The clamp is cast malleable iron, 
cadmium plated for corrosion resis- 
tance. It can be attached to standard I, 


inverted T or beams as well as 
trusses and girders consisting of angles 
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VALVES 


A CASE HISTORY FROM CRANE FILES 


would assure @ 


e regulator that 
g brewing process 


pressur 
g kettle for an ex 


PROBLEM: To choose 4 
steam supply t© cookin actin 


us operation 24 


unvarying 
WORKING CONDITIONS: Regulator subject to continuo 
hours per day- Main steam supply at 100 psi to be constantly reduced and 
0 psi- 
mer model with 


maintained at 3 
ne No. 960 Brass Pressure Regulator. (For 


SOLUTION: Cra 


ble cylinder.) 


out its lifetime, 
more t 


ane 960 Regulator never 


renewa 
simple routine 


the Cr 


integral non- 
han prescribed 


through 


RESULT: For 16 years, 
required 


failed, never faltered, never 


servicing- 

Replaced with new Model 960 
With all wearing parts renewable, 
out. Now in service 18 months; operating 
ample of the long life and low-cost maintenance thot 
ality the best value inalltypes of valves. That's why... 
ALVES are ysed than any other make 


ator. 


Crane Pressure Regul 
it will virtually never wear 


rt 
cost: zero. 


A typical ex 
moke Crone Qu 
More CRANE Vv 


N 
“ 960 Crane Brass Pressure 
. egulator for steam or air 
iterat 
ure on request through 
your Crane Branch or 
Crane Wholesaler. 
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or channels back-to-back. Being ad- 
ustable it will fit structural members 


from 4 to 8% in. wide. It can be equipped 


with an adjustable angle fitting to 
provide for vertical suspension from 
sloping or arched roof members, and to 
permit orgie mtings from wall 
p sts. Company f nts out that use of 
this ump eliminates need for drilling 
sles im beams, girders and posts 

Thompson Electric Co 

9—SAMPLE COOLER 
ls aveilable for cooling boiler and 


boiler feedwater samples 
required 


Suitable for cooling amples 
for and refinery 
pro« “e und laboratory use, this is a 
tainless ste« he umd tubular coil 
ype heat er. Of all welded 
truction it's designed s9 all con- 
ections are external to both cooling 
i} and jackets. It features companys 
unterflow principle to make possible 
cooling of liquid samples to tem- 
tu pproachiu these of the in- 
t ” tre lla 
Desig i for 1500 7 amd tempera- 
(6 F on u cooling coil side 
" | 150 psi on the jacket side, it is 34% 
: OD and 11% in. long, and made in 
ipacities, Worthingtun 
np and Machi rv C rp 
10—SPLASHPROOF MOTORS 
ou or installation. come in both 
horizontal and ve tical types 
Aft exter e ! arch and testing 
ifacturer an the develop- 
; t of tl line of motors for installa 
tion outdoors wit ternal prote« 
overing. TI horizont type can 
} OF) A ndation or the 
ft hine. Its venti 
stir nlet op ocated on 
f the and discharge 
feet 
: The ertical motor is normally 
; inted on top of rtical pumps well 
yp from the ground, permitting air in 
tak throug? bottom of motor side 
urge. In this, as in the horizontal 
pe lesign permit vind-blown rain 
blow through outer chambers and 
Shy-pass the interior of the motor 
Filiott Co 
11—CONTROL VALVE 
i Air operated, for regulating flow of 
steam. water, oi! of gas 
The Metaflow is a diaphragm operated 
sive that ma turdy, lightweight 
d w priced It titable for control 
ation where pressure differen- 


tial doesn't exceed 75 psi, and available 
through 2 in. Body is bronze 


vith direct or reverse acting or three- 
‘a ta rad Valy pack!less valve 
The k ntended to pre- 
t leakage of inflammable or harmful 
to provice acuum protec- 
t rt Powe Regulator Co 
12-SWITCHBOARD INSTRUMENTS 
Have cover design which permits 
shedow free illumination of scales 
\ rt mvex-type lass cover 
ts the ile t be mounted 
| with t front of the « s the 
feat {ft ew ne of 4%4-in 
‘ wit tr nts 
Types AB-18 (a und DB- 
18 ‘ te «i to eliminate 
cake tow erhead lighting 
The new struments are for general 
switchboard service beth large and 


h as control sta- 


smaii 
tions. Many of these instruments can be 


equipment, suc 


mounted on a panel 24 in. sq. They are 
mechanically interchangeable with 
company’s established line of long-scale 
instruments and available in generally 
used ratings for a-c and d-c circuits 
Models include d-c ammeters and volt- 
meters and a-c ammeters, voltmeters. 
wattmeters, frequency meters, power 
factor meters, synchroscopes. Meter and 
Instrument Div., General Electric Co 


13—TELESCOPE 
For observing distant water columns 
gages and other instruments 

With this high powered prismatic scope 


you can read water columns 100 ft 
away, company states. For use in com- 
bination with a universal mounting 


bracket, the bracket holds the telescope 
steady but permits ready adjustment to 
any angle. Scope with coated optics 
costs $4950; mounting bracket with 
screw base is $12.50, with clamp base 
it costs slightly more. The Kollmorgen 
Optical Corp 


14—ALL PURPOSE VIBRATOR 


simplified design for re- 
duced maintenance, easy operation 
Company's Type F Air Vibrator has 
been redesigned so it incorporates only 
five parts—-mount ng base plate, 
housing, spring, piston and head. The 
essembly ‘is held by four longitudinal 
body bolts and special stop lock nuts 
Built to handle sand, gravel, cinders, 
cement, coal, lumpy or powdered chem- 
icals, the Type F is suggested for use in 
installations where stubborn materia!'s 
plug up or arch in chutes, hoppers, bins, 
screens or storage tanks. The new de- 
sign improvements are expected to re- 
duce wear to a minimum, The Cleve- 
land Vibrator Co 


15—SPREADER-TYPE STOKERS 


With traveling grate: for large in- 
dustrial plants, central stations 
These Centrafire Stokers have a fuel- 
burning capacity range from 30,000 to 
over 350,000 lb of steam per hr, and are 
built in sizes suitable for standard 

boilers within this range 

Coal is spread by a hydraulic motor- 
driven overthrow rotor so it falls 
evenly over the entire length of the 
fuel bed. The forward moving traveling 
grate discharges ashes continuously at 
the front and air seals permit ample 
opening between grate and bottom of 
front wall for the discharge of ash from 
high ash coal 

Coal is fed to each rotor by two long- 
stroke constant velocity rams. Company 
points out that the complete integrated 
hydraulic drive system for fuel feed, 
fuel distribution and grate drive pro- 
vides a synchronized drive with inde- 
pendent control and adjustment for 
each element. Optimum fire bed con- 
dition is credited to the method of 
varying distributing rotor speed auto- 
matically in relation to the fire bed 
resistance on front and rear sections of 
the stoker. Westinghouse Electric Corp 


Features 
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16—AXIAL FANS 
Utilize aerodynamic design principles 
for industrial cooling jobs 

Aeromaster Fans are applicable to en- 
gine jacket water coolers for natural 
gas, gasoline or diesel engines; vertical 
discharge units; oil field and power 
utility air coolers and water coolers, 
and large air conditioning systems. 
Their increased efficiency is said to 
make possible either a greater cooling 
capacity with the cooling unit currently 
in use, or an equal cooling capacity 
with a smaller horsepower consump- 
tion 

Fan diameters range from 6 to 20 ft; 
the largest size delivers 500,000 cfm and 
is designed for continuous open-air 
operation. Aeromatic Propeller Dept., 
Kuppers Co., Inc 


17—FLOATLESS UTILITY PUMP 
Is general purpose unit for perma- 
nent or emergency installation 
Th's pump is suggested for the quick 
and complete removal of water from 
boiler rooms, transformer and cable 
voults, draining vats and tanks. elevator 
pits and other underground utility in- 
stallations. It operates completely sub- 


merged, company states 

The entire unit is of corrosion-resis- 
tant bronze construction and it is 
operated automatically by a liquid 


level switch control, It can be operated 
manually, however, with the through 
cord switch. Manual control lets the 
operator turn on the pump instantly at 
any depth of water. The through cord 
switch can be snapped to automatic 
position and pump will operate unat- 
tended and turn off automatically when 
it draws air. Pump is compactly de- 
signed for installation in close quarters 
Kenco, Inc 


18—POWER SUPPLY 

Features good regulation, low ripple 

content and output impedance 
Te Model 515 features one regulated 
B supply, cne regulated C supply and 
one unregulated filament supply. The 
B supply is continuously variable from 
0 to 500 v and delivers from 0 to 200 ma. 
The C supply is continuously variable 
from 0 to 150 v and delivers 5 ma. The 
a-c output is 63 v, 10 amp, center- 
tapped unregulated. This power supply 
is intended for relay rack mounting or 
bench use. It’s 19 in. wide, 104 in. high, 
13 in. deep. Kepco Laboratories, Inc. 


19—PIPE COUPLINGS 
For pipe sizes up to 8 in.; come in 
tine coated steel or all aluminum 
These couplings are for permanently 
joining either plain or threaded pipe or 


1 


@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © 


R-S FLOAT VALVE 
for Sewage Service 


The R-S Heavy Duty Direct Action Float Valve con- 
trols the water level in a wet well of a sewage 
treatment plant at Quakertown, Pennsylvania. Illus- 
tration shows valve approximately 25% open. At the 
high level, practically drip tight shut off is obtained 
with metal-to-metal seat. The adjustable float con- 
nection keeps the float away from the area of 
turbulence. 

R-S Valves are used in air, gas, liquid, steam and 
semi-solid service for the shut off and regulation of 
volume and pressure, pressure relief, liquid level 
control, back pressure, water hammer, steam 
hammer, constant differential pressure, output 
control of pumps, fans, engines, turbines and 
automatic combustion. Suitable for service in 

the temperature range from minus 300°F to plus 
2000°F. 2 to 2500 psig. 

Specify R-S Valves for simplified control and 


shut off. Consult with your local R-S Valve 
Engineers or write direct. 


R-S PRODUCTS CORPORATION 
Wayne Junction + Philadelphia 44, Pa. 


No. 700— 20-inch 50-pound Cast 
tron Valve with rubber seat, Type 
B-8934, for positive 100% shut- 
off. Heavy duty handwheel con- 
trol with threaded reach rod. 


No. 781—Fourteen-inch Heavy Duty 
Cast tron Valve with 125-pound 
American Standard flanges and drill- 
ing. Mounting bracket, crank arm, 
reach rod and linkage together with 
springless diaphragm top including 
positioner, gauge and an auxiliary 
tank as an integral part of the unit. 
Should all air foil, pressure in the 
tank will stroke the valve. Note the 
bronze bushings in bracket through 
which the air motor shaft passes. 


No. 780—Eight-inch Of 
Center Valve for control of 
15 psig seturated steam 
with 1 psi drop. Series 15, 
150 - pound American 
Standerd roised face flanges. Double 
crank arm with adjustable weights for 
accurate setting. Cylinder is not an 
actuator but simply a dash pot. Note 
2-inch flanged ovtiet for overload relief. 


No. 782—Heavy Duty Wafer Type Valve, 
rubber seated, 5° angle seated vane 
with i! d geor reducti drive. 
Note that there is plenty of room to easily 
remove the gland and repack the stuffing 
box. 
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a combination of the two. Compression 


type couplings, they are designed to 
hold the entire surface of the joint in 
compression. They are applied with 
socket or crescent wrench and give 
each joint the advantage of a pipe 
urlon 

According to company, these cou- 


plings are used successfully on oil, gas, 
water, steam, air, sewage, irrigation and 
conduit lines. Rubber gaskets are 
standard, but gaskets of cork, fiber 
glass and Neoprene are available. Mor- 
ris Coupling and Clamp Co 


20—LONG SWEEP VALVES 


Angie type for use on slurry service 
to produce minimum turbulence 
The 7000S Series Flo-Tested Long 
Sweep Angle Valves are designed pri- 
marily to produce minimum turbulence 
in the flow through the valve and are 
suggested for use where solids in sus- 
pension would tend to plug many types 
of control valves 
The valve body is described as a long 
radius bend. Carbon and stainless steels 
are standard, but body can be fabri- 
eated from any type of pipe which can 
be bent and welded, company states 
Construction features which contribute 
to reduced turbulence include a stream- 
lined valve plug which offers minimum 
flow resistance to fluid passing through, 
and is extra long to assure ample guid- 
ing. Plug is of the high lift type. The 
seat is actually designed as a section of 
a Venturi throat to afford minimum 
turbulence in the section. Valves 
be provided in any size from 2 to 


The Hamme!l-Dahl Co 


base 


seat 
can 
6 in 


21—ELECTRONIC RECTIFIERS 
Fully enclosed units for floor or wall 
mounting, convert ac to d-< 
These electronic units can be supplied 
with constant or adjustable d-c output 
voltages in ratings up to 230 v, 87 amp 
The adjustable voltage units provide a 
range of from 60 to 100 per cent of out- 
put voltage 


and other 
conservatively, 


tubes 
rated 


Electronic 


hents are 


compo- 
and 
separate compensating adjustments for 
are incorporated 


filament voltages 


Rectifier units are designed for opera- 
tion from 115 230 or 230/460 vy. single- 
phase or three phase Westinghouse 


Electric Cory 


LOW-LEVEL BOILER ALARM 


Sings when boiler water level 
reaches predetermined low point 
The Micro-Thermal Low-Level Boiler 
larm consists of a 2% expansion 
tube with its inner end connected to 
the lower end of the water column on 
the boiler, and its outer end connected 
to the upper part by in. copper tub 


ing. Water rises and lowers above this 
tube 


and when the water level reaches 


the low point the increased heat in the 
tube actuates a double-throw micro- 
switch. One throw is connected to an 
alarm—buzzer, bell, howler etc.—and 
the other may be connected to a boiler 
fuel cut-off arrangement, a solenoid 
valve in the fuel line. 

The switch will throw on and off on 
a temperature change of only 5 deg F, 
says manufacturer, who points out that 
the usual difference of 100 deg or so 
between temperature of boiler and that 
of water column permits extremely sen- 
sitive response. The alarm _ switch, 
housed in a metal box, can be connected 
to a single 6-v dry cell battery. J. A. 
Campbell Co 


23—CONTROL DRIVE 
Can be “tuned” to the requirements 
of special application 

Here's an air-operated drive designed to 
permit paralleling the characteristics of 
a driven device with those of other 
equipment to secure a unified system. 
The drive consists of a double-acting 
air cylinder, a positioning relay and a 
manual operating wheel or lever. It's 
protected by a complete enclosure. 

The positioning relay—which provides 
the characterizing feature—incorporates 
a cam and the cam’s shape determines 
the relation of control drive position 
to contro! loading pressure. Three cams 
come with each drive and you can use 
them interchangeably to obtain posi- 
tions proportional to the first power 
(straigth line), square, or square root 
of control pressure. Cam shapes can 
be modified for special relationships 

The drive is claimed to require only 
0.10 psi change in control loading pres- 
sure to deliver full supply pressure to 
piston. Two sizes are available—one 
for torque requirements of 280 to 400 
ft-lb and the other for requirements 
up to 1500 ft-lb. Bailey Meter Co. 


24—ELECTRIC STEAM BOILER 


Has working pressure up to 50 psi; 

comes in sizes from 3 to 25 boiler hp 
The Speedyelectric 400 can be operated 
on 220, 440 or 550 v, single or polyphase 
It's built to ASME specifications and 
earries the stamp of the National 
Board of Boiler and Pressure Vessel 
Inspectors. It has many applications, 
especially in process heating of steam 
using equipment, and is described as 
economically priced. Livingstone Engi- 
neering Co 


25—RECORDER-CONTROLLER 


For applications where a record of 
controlled temperature is desired. 
The Record-O-Stat is a proportional 
action controller for air or liquid tem- 
peratures and may be operated as di- 
rect or reverse acting. Sensitivity of 
control is adjustable by varying throttle 
range, which is adjustable to full chart 
For exacting applications an au- 
tomatic feature is available to 
coordinate deviation in control with 
thermal lags inherent to system being 
controlled 
Increased sensitivity of the measur- 
ing bulb is credited to fact that entire 
measuring system is liquid filled—the 
relatively low and thin bulb 
walls improve conductivity. Five stan- 
lard 12-in. charts with ranges from 
0 to 250 F are available; measuring 
elements with charts for operation at 


range 
reset 


pressure 


other ranges between 125 and 400 F 
may be ordered 

Copper bulb measuring element is 
furnished plain, with union, or with 


union and socket. Capillary tubing is 
provided in lengths from 5 to 200 ft 
Unit is housed in corrosion resisting 
aluminum alloy. Johnson Service Co. 


26—GAS-FIRED UNIT HEATERS 
Burn either natural, manufactured, 
mized or liquid petroleum gas 

The first gas unit heaters manufactured 
by this company since the war feature 
“built-like-a-boiler” design details. The 
heat generator includes burner heads 
and mixing tubes of one-piece cast 
iron construction. Burners, pilot and 
control valves are combined in one 
drawer-type assembly. A high limit 
switch prevents overheating; both yas 
main and pilot light cut off automati- 
cally in case of failure. The fan may 
be controlled by a room thermostat. 

Heart of the new heater is the “Tor- 
rid Tube” exchanger. Its generously 
sized steel tubes are rolled into heavy 
end sheets, boiler tube style, and for- 
tified with additional outer and inner 
rolled flanges. A built-in draft diverter 
allows back drafts and updrafts to by- 
pass burner assembly without affecting 
burner operation 

Heaters come in seven sizes with ca- 
pacities from 50,000 Btu per hr to 216,- 
000 Btu per hr input and 700 to 2700 
cfm. The Trane Co 


27—ENCLOSED BREAKERS 


Individually mounted, for use wher- 

ever there is low voltage current 
These are company’s Types G-25 and 
G-50 low voltage air breakers, previ- 
ously available oniy as bare breakers or 
in metal enclosed switchgear. The sta- 
tionary mounted breaker has a sheet 
steel housing that encloses circuit 
breaker and cable connections. En- 
closure’s front portion has removable 
hinged panel, ventilating louvers, latch- 
ing mechanism, flash barriers. 

The rear or cable entrance box can 
be separated from breaker housing and 
includes removable cover plates for easy 
connection and cover plates with dif- 
ferent sized knockouts for incoming and 
outgoing cables 

Described as particularly effective 
where frequent operation is expected, 
these breakers are suggested for pro- 
tecting lighting loads and small trans- 
formers, across-the-line starters, as 
back-up protection for motor starters, 
and as main feeder breakers on systems 
with a-c voltages of 600 and below, 
fault currents of 25,000 to 50,000 amp 
and continuous currents from 35 to 
1600 amp. Allis-Chalmers Mfg. Co 


28—SMOKE DETECTOR 
Is designed for installation in air 
conditioning duct systems 

Duct systems have the inherent danger 
of spreading smoke quickly throughout 
a building, and the purpose of this 
photoelectric detector, Type A28E, is to 
detect the presence of smoke as soon as 
it appears in the duct system. Auxiliary 
relays are available for automatically 
turning off blowers, closing automatic 
shutters and signaling the maintenance 
department 

Detector is supplied with company’s 
Type L30R light source, and designed 
for mounting on opposite side of the 
duct. Among features stressed for the 
svstem are a sensitive photoelectric cir- 
cuit and a tamper-proof sensitivity con- 
trol. It has an operating range from 5 
to 30 ft, uses a supply voltage of 115 v, 
60 cycles a-c. Photoswitch Inc 
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SUNVIS $00 OILS 


are good for the life of your turbines 


Continuous, efficient turbine operation. 
That’s what Sunvis 900 Oils provide. They 
do not form the sludges, gums, resins, var- 
nishes, or corrosive products that clog lines 
and attack precision-fitted parts. They do 
not permit rust formation, and they prevent 
the corrosion that pits and eats away metal. 


Quality-wise, they are unsurpassed. Ex- 
perience shows that under normal operating 
conditions Sunvis 900 Oils are good for the 
life of your turbines. For complete informa- 
tion, call or write your nearest Sun Office. 


SUN OIL COMPANY » Philadelphia 3, Pa. 


In Canada: Sun Oil Company, Ltd., Toronto and Montreal 


SUN PETROLEUM PRODUCTS 


“JOB PROVED” IN EVERY INDUSTRY 
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Mobile, Alc. Ho worth & Whitney Co., Mobile, plans 
enlargement of power plant at local pulp and paper mill, 
with installation of new equipment for increased output 
Program i carried out as part of a genera) expansion 
project at r with several additional buildings and ma- 
chinery installation for considerable advance in present 
capacity Entire levelopment is reported to cost about 
$4.500.000 Work heduled for completion in 1951. Main 
offices of company are at 60 Batterymarch St., Boston, Mass 
Comden, Ark. bo of Supervisors, Ouachita County, 
Camden, plans boiler house for central-heating service at 
n ounty hospital, consisting of several buildings. Cost 
$i 100.000 P ed to begin work soon. Bruce R. Ander- 
Wallace ih Litt Rock, Ark., is architect 
“Anaheim, Cellt N e Co, Neville Island, Pittsburgh, 
ynthetic res vents, ete. plans boiler house at 
proposed new plant on | e tract of land recently acquired 
Anahe it a mai processing and pro- 
bu g and several auxiliary units. Entire project 
porte to t in excess of $1,000,000 
Folsom, Collf...Bureau of Reclamation, Denver Federal 
‘ Denver, ( », plans early call for bids for three 
100 t haft hydraulic turbines, for installation 
I elect power plant at Folsom, Central Valley 


Les Angeles, Colif.American Can Co. Fibre Container 


D i815 Santa Fe Ave Los Angeles, fibre cans and 
containet pla boiler house at new plant on 35-acre tract 
W ! m district. It will comprise a main one- 
suxiliary structures. Entire project 
e} ed t t approximately $2,000,000. Main offices are 

) Park A New York, N. Y 
Les Angeles, Calif... Southern California Edison Co., 601 
West Filt t. has prelin ry plans under way for new 
t venerat tation in Whittic Narrows dis- 
trict, I Angeles ( " e tract of over 120 acres of 


" } t ected, Deta of installation will be de- 
terr « t neludi turbine-generators, high- 
suxiliary equipment. Entire project 
ent ed 1 t exce f $35,000,000. Application for 
pe to proce with construction has been made to 
lu A ( ty Re nal Planning Commission 

Son Diego. Calif San Diego Gas & Electric Co., 861 Sixth 

Ave. | irther expansion in Silver Gate steam-electric 

e! t tat vhere extensions are now under way 
Ne tallation of a turbine generator 

f t 60.000-kw ti wnmd auxiliary equipment and is 

chedu for mpletion late in 1952. Cost estimated close 
to $8.000.000 tra iission line extensions and other 

ia the 

San Francisco, Coalif..Pacific Gas & Electric Co., 245 Mar- 
ket St. pla ion in steam-electrix ywer plant at 
\ l ( tra Costa, Calif. still to be dete rmined, 

xt iy th vith work to include installation of 

three 100,000-kw t generators and accessories, high- 

pre ‘ and x iry equipment. Order for gener- 

at } “oe | and contracts for other required 

equ t v ' " ear future. Entire project will 
t tment of about $50,000,000 

Wash c. Expansion of Potomac Electric Power 
( 29 F St N W t noted the columns, will 
be ‘ t at gwen tation at with 

ome porte sbout $8,000,000, inchud 
ing tr © ext t Work w proceed at once 
wit! plet 195 Stone & Webster Engi- 

i9 F St Boston, Mass., is consulting 

Keystone Heights Fila Electric Cooperative, Inc 
Keyst He t xt In Ol engine-operated 

on of two new Diesel 
x equipment Fund of 
‘ t i edera for this 
© I Kk at early date 
ssacola, Fla. Gulf Power 8 North Palafox St., plans 

t ta 

, x é i nent Cost close to 
$4.50).000 t ana ther operating 


facilities. Work will be carried out at early date 

Petersburg, Fie.—Florida Power Corp., 101 South 5th 
St.. plans expansion in generating plants during next 42 
months, to provide for an increase of 120,000-kw in present 
capacity. Cost estimated about $20,000,000. This will be in- 
cluded in an expansion and improvement program to cost 
approximately $60,000,000 during period noted, comprising 
power substations, transmission and distribution lines, and 
other operating facilities 

Winter Heven, Pie.--Polk Packing Association, Inc., and 
Snively Groves, Inc., Winter Haven, affiliated, citrus fruit 
packing and processing, plan boiler plant in connection with 
rebuilding of factories, destroyed by fire several months ago 
Several one-story buildings will be erected, with machinery 
and facilities for large output. Entire project is reported to 
cost about $1,500,000. Work will proceed at once 

Atieate, Ge.—International Paper Co., Single Service Di- 
vision, 220 East 42nd St., New York, N. Y., plans boiler plant 
at new paper-converting factory on 10-acre tract of land at 
Atlanta, recently acquired, for production of paper milk car- 
tons. Work will begin soon with completion scheduled next 
spring. Entire project is reported to cost about $500,000 

Newnen, Ge.—Georgia Power Co., Electric & Gas Bldg. 
Atlanta, Ga., has authorized expansion in Yates steam-elec- 
tric generating station near Newnan, with installation of 
new 100,000-kw turbine-generator, making third such unit 
at plant, and auxiliaries. Cost reported close to $10,000,000 
Work is expected to begin in near future 

Thomson, Go.—Deering, Milliken & Co., 240 Church S 
New York, N. Y., textile products, plans boiler plant at pro- 
posed new rayon weaving mill at Thomson. It will cons st 
of a main one-story building, and several auxiliary struc- 
tures. Entire project is estimated to cost about $2,000,000 
Daniel Construction Co., 429 North Main St., Greenville, S. C., 
is engineer, and will be in charge of erection 

Grandview, Idaho—Idaho Power Co., 1220 Idaho St., Boise, 
Idaho, has plans in progress for new hydroelectric generat- 
ing plant on Snake River, near Grandview. It will have a 
rated output of 90,000-kw, divided into three 30,000-kw 
hydraulic turbine-generator units. Project is reported to 
cost about $18,500,000, including transmission system. Work 
is scheduled to begin at early date, with completion in 1952 

Priest River, Idaho—U. S. Army, Corps of Engineers, Office 
of District Engineer, 4735 East Marginal Way, Seattle, Wash 
plans hydroelectric power development at Albeni Falls, near 
city of Priest River, on Pend Oreille River, with power dam 
700 ft long and 90 ft high. Estimates of generating capacity 
and details of project are now being determined. Proposed 
to begin work next year. Entire project is estimated to cost 
approximately $31,000,000. 

Merion, Ii.—-Board of Directors, John E. Giles, president, 
Marion Memorial Hospital, Marion, plans boiler house for 
central-heating service at new multi-unit hospital. Entire 
project estiniated to cost about $900,000. William B. Ittner, 
Inc., Board of Education Buiiding, 911 Locust St., St. Louis, 
Mo., is architect and engineer. 

Iindianepolis, Ind.—-Chrysler Corp., 341 Massachusetts Ave., 
Detroit, Mich, plans power house at new plant on 150-acre 
tract of land near Indianapolis, recently acquired, for pro- 
duction of gears and transmission systems for automobiles. 
Project will comprise a main one-story building, over 
600,000 sq ft floor space, and several auxiliary structures 
Cost reported close to $6,500,000. Albert Kahn Associated 
Architects & Engineers, Inc, New Center Bldg. Detroit, 
Mich., is architect and engineer 

Kanses City, Ken.—Ford Motor Co., Dearborn, Mich., plans 
power plant at proposed new passenger car and motor truck 
assembling plant on 500-acre tract of land now being 
secured in vicinity of Kansas City. It will comprise several 
large one-story units, and is reported to cost close to 
$25,000,000, with equipment. Proposed to begin work this 
fall and to have plant ready for service early in 1952 

Lewrence, Ken.—-Westvaco Chemical Division, Food Ma- 
chinery & Chemical Corp., 405 Lexington Ave. New York, 

Y., plans boiler house at proposed new factory at Law- 
rence, for production of soluble phosphates, consisting of sev- 
eral one-story buildings, to be equipped for large output 
Entire project will cost about $3,500,000. Bechtel Corp. 220 
Bush St., San Francisco, Calif., is engineer, and will be in 
charge of construction 


Louisville, Ky.—-Louisville Gas & Electric Co. 711 West 


Chestnut St.. has authorized expansion in local Paddy's Run 
steam-electric generating station, with installation of n>w 
60,000-kw turbine generator and auxiliary ¢ pment. C st 


reported about $8,500,000, including extension in transmissi n 
lines and other 

Low syitle, Ky. 
New York, N. Y., 


operating facilities 
Philip Morris & Co., Ltd 


plans steam-generating plant at pr 


| 


showing encrustation of 
turbine blade section. 


USE DEARBORN POLYAMIDE ANTI-FOAM NO. 659 


This section of turbine of a large generator was replaced TWO VALUABLE | PO 


because of blade fouling caused by improperly and inade- BOOKLETS sS 
quately treated steam boiler water. 


Write for copies 
Dearborn Polyamide Anti-Foam No. 659 would have sub- toa 

stantially lengthened the life of this costly part... would have 
If you use steam in your plant, it will pay you to investigate Dearborn Industrial Water ae 


Treatment and Engineering 


eliminated the time devoted to repair of the generator. for Bulletin No. 5008. And 


for a complete description of —J 
i 


Polyamide Anti-Foams . . . an exclusive Dearborn develop- Servicn, wolte Cer j 


ment that produces purer steam—eliminates scale formation 5000. The coupon is for your 
in feed lines, heaters and economizers—prevents carry-over ini 

of suspended or dissolved solids—conditions sludge—is com- 
patible with other treatment. 


Dearborn Chemical Company 

Dept. PG, 310 South Michigan Ave., 

Chicago 4, Ill. 

Gentlemen: Please send: 

() Bulletin No. $008—Dearborn Poly- 
amide Anti-Foams 

() Bulletin No. $000—Dearborn Industrial 


ater Treatment and Engineering 
Service 


Consult Dearborn, whatever your needs in water treatment. 
Serving industry since 1887. 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Ave. + Chicago 4, Ill. 


Company... 
Position... 


Address.. 
TRADE MARK REGISTERED: 


THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 


WATER TREATMENT AND SOFTENING COMPOUNDS - COMPLETE ENGINEERING SERVICE - NO-OX-ID RUST PREVENTIVES 
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new cigarette factory at Louisville, where site is being 
acquired. It will consist of several one- and multi-story 
buildings, with processing and other equipment for large 
capacity. Entire project is reported to cost in excess of 
$10,000,000. Work is expected to begin soon 

Wiscesse?, Me.Central Maine Power Co. 9 Green St. 
Augusta, Me. plans expansion in steam-electric generating 
station at Wiscasset, known as Mason power plant, with in- 
stallation of new 70,000-kw turbine-generator, high-pressure 
boiler and auxiliary equipment. Cost reported about $6,000,000 
Proposed to carry out program soon 

Hettiesberg, Miss...Hercules Powder Co. Naval Stores 
Department, Delaware Trust Bldg. Wilmington, Del., plans 
boiler house at new plant at Hattiesburg, for manufacture of 
insecticides of chlorinated-camphene character. It will con- 
sist of a main building for processing and general production, 
and several auxiliary units. Entire project reported to cost 
close to $1,500,000 

Sitver Bow. Moat. Victor Chemical Works, Inc., 141 West 
Jackson Bivd., Chicago, Ull., agricultural and industrial chem- 
icals plans power house at proposed new plant for produc- 
tion of elemental phosphorus at Silver Bow, where site has 
been selected. Electric furnaces will be installed for reduc- 
tion service. Plant will consist of several large structures, 
and is reported to cost $5,000,000 

Omeohe, Neb..-Quaker Oats Co. 141 West Jackson Blvd. 
Chicago, Ill, cereal products, etc, plans boiler house at 
proposed new branch plant at Omaha for manufacture of 
furfural and other chemical specialties. It will comprise a 
main building for processing and general production, and 
several auxiliary units. Entire project is reported to cost 

ose to $1,000,000 

Sidney, Neb...Ohio Oil Co., Findlay, Ohio, plans boiler 
house at proposed new natural gasoline plant near Sidney 
Project will comprise a large processing unit and is estimated 
to cost in excess of $500,000. Work is scheduled to be placed 
inder way soon 

Albany, N. Y..-Niagara Mohawk Power Corp. 300 Erie 
Bivd. West, Syracuse, N has plans under way for pro- 
posed new steam-electric generating plant on Hudson River, 
vieinity of Albany, to be equipped for initial rated capacity 
of 160,000-kw Cost reported over $20,000,000, with turbine- 
generator high-pressure boilers and auxiliary equipment 
Planned to begin work soon, Stone & Webster Engineering 
Corp. 49 Federal St., Boston, Mass., is consulting engineer 
and will supervise construction 

Eest Williston, N. Y..-Board of Education, Union Free 
School District, East Williston, plans central-heating plant in 
new school on Willets Rd. Entire project is estimated to 
cost about $1,200,000. F. P. Wiedersum, 240 Rockaway Ave., 
Valley Stream, N.Y. is architect 

Syrecuse, N. Y...Niagara~-Mohawk Power Corp., 300 Erie 
Bivd., West, Syracuse, has secured permission from Federal 
Power Commission, Washington, D. C., for a hydroelectric 
power development on Sacandaga River, Saratoga County, 
N. Y., comprising power dam 1650 ft long and 112 ft high, 
power station, switching station, and other operating facili- 
ties. Proposed to begin work soon. Project is estimated to 
cost about $5,600,000 

Acme, N. C..-Riege!l Paper Corp., 342 Madison Ave. New 
York, N. Y¥., waxed, glassine and other processed papers, is 
msidering construction of new pulp mill near Acme, where 


tract of land is being secured. It will comprise a number of 
buildings equipped for a capacity of 20 tons per day A 
boiler plant will be built. Entire project is reported to cost 


in excess of $10,000,000 

Preakiia, N. C...Nantahala Power & Light Franklin 
has secured authority from Federal Power Commission 
Washington, D. C., to construct and operate a hydroelectric 
power plant on East Fork of Tuskasegee River, Jackson 
County N ( neluding power dam generating station, 
switchyard and auxiliary structures. Project is estimated 


to cost $1,225,000. Work 


scheduled to begin soon 


Lumberton, N. C...Carolina Power & Light Co. 336 Fay- 
etteville St. Raleigh, will begin work soon on addition to 
steam-electric generati plant at Lumberton, with installa- 
ti of new 100.000-hp turbine-generator unit and auxiliary 
equipment. Completior expected late in 1952. Cost re- 
parted over $7,500,000, with transmission line extensions and 
other operating facilities 

Reeferd, N. C... Robbins Mills, Inc, Robbins, N. C., rayon 
fabrics, plans steam power plant at new rayon weaving mill 
at Raeford. M init w ipproximate 300,000 sq ft floor 
space Entire project w epresent a reported investment 
of about $4,000000 Work w begin at early date and is 
expected to be compieted nex spring 


Cleveland, Ohio Cleveland Electric luminating Co. Illu- 


minating Bidg., has plans in progress for first unit of pro- 

i new steam-electric generating plant at Eastlake, near 
Cleveland. Installation will consist of turbine-generators 
with capacity of 125,000-kw, high-pressure boilers, and aux- 
iliary equipment, switchyard and other operating facilities. 
Cost estimated about $25,000,000. Completion is scheduled 
early in 1953 

Niles, Ohie—Ohio Edison Co., 47 North Main St., Akron, 
Ohio, has plans under way for new steam-electric generating 
plant at Niles, where tract of about 90 acres of land has been 
secured, with frontage on Mahoning River. It will be 
equipped for an initial capacity of 106,000-kw, comprising 
a single turbine-generator unit of that rating, with provision 
for second such generator at later date. Cost reported ap- 
proximately $20,000,000, including switching station, power 
substations, transmission lines and other operating facilities. 

Tulse, Okle.—U. S. Army Corps of Engineers, Office of 
District Engineer, 2000 North Memoria! Dr., Tulsa, plans call 
for bids in December for construction of power plant and 
auxiliaries at Tenkiller Ferry reservoir, Sequoyah County, 
Okla. Project is estimated to cost over $4,000,000 

Portiend, Ore.—Pacific Power & Light Co., Public Service 
Bidg., is arranging a fund of about $3,500,000 for expansion 
and improvements in plants and system during 1952, includ- 
ing increased generating facilities, power substations, trans- 
mission lines and other work. 

Seabery, Pe.—Pennsylvania Power & Light Co., Hamilton 
and 9th Sts., Allentown, Pa., has authorized plans for expan- 
sion in steam-electric power plant at Sunbury, where ex- 
tensions are now under way, to be completed early in 1951 
At that time, work will proceed on addition, to include in- 
stallation of a 125,000-kw turbine-generator and accessories, 
with extension in switchyard and other facilities. Completion 
is scheduled early in 1953. No estimate of cost announced— 
will represent large investment 

Fort Worth, Texes—International Minerals & Chemical 
Corp., 20 North Wacker Dr., Chicago, Ill., plans boiler house 
at proposed new plant at Fort Worth, for production of 
chemical fertilizers. It will comprise a main one-story build- 
ing for processing and general manufacture, and several 
auxiliary structures. Cost reported about $500,000. Site is 
being acquired and work is scheduled to begin soon 

Hoeston, Texes—Ethy! Corp. North Baton Rouge, La., 
chemical compounds for high octane gasoline manufacture, 
plans boiler plant at new plant near Houston, where site is 
being acquired. It will comprise several large processing 
and production buildings. No official estimate of cost an- 
nounced—reported over $2,500,000. Work will begin at early 
date and is scheduled for completion by close of 1951 

Lubbock, Texes—Lubbock Electric Dept. plans expansion 
and improvements in municipal steam-electric generating 
station, with installation of new turbine-generator, about 
11,500-kw rating, and auxiliary equipment. Cost reported 
about $1,850,000. A bond issue will be arranged in that 
amount to provide for project 

Salt Leke City, Uteh—Utah Power & Light Co., Kearns 
Bldg., plans expansion in new steam-electric generating sta- 
tion, now in course of construction on Jordan River near 
city, which is scheduled for completion in about 10 months 
New unit will be equipped with a 75,000-kw turbine-gener- 
ator, high-pressure boiler and accessory equipment; a 250-ft 
reinforced-concrete stack will be built. Work will be placed 
in progress in near future, and is expected to be completed 
in fall of 1952. Cost approximately $10,000,090 

Cherlottesville, Va.—Board of Trustees, University of 
Virginia, plans new power house at institution for central- 
heating service. Cost reported over $300,000. Work will be 
placed under way at early date. Wiley & Wilson, Peoples 
Bank Bldg., Lynchburg, Va., are consulting engineers 

Charleston, W. Vo.—Appalachian Electric Power Co., 129 
Campbell Ave., Roanoke, Va., has authorized plans for new 
steam-electric generating station in vicinity of Charleston, 
on tract of land on Kanawha River. Installation will com- 
prise a 175,000-kw turbine-generator, high-pressure boilers 
and auxiliary equipment, with a second generator of similar 
rating to be installed closely following completion of initial 
plant, scheduled before close of 1952. Other units will be 
provided in future, to develop an ultimate capacity of 1,050- 
kw. Plant will represept a large investment—no official esti- 
mate of cost announced. 

Milwaukee, Wis.—Rexford Paper Co. 1715 West Canal St., 
gummed, waterproof and other processed papers, plans 
boiler house at proposed new plant on local site on West 
Mill Road. It will comprise a main one-story building for 
processing and general production, about 85,000 sq ft floor 
space. Cost reported about $400,000. Work is scheduled to 
begin early in 1951. Lawrence Peterson & Associates, 312 
East Wisconsin Ave., Milwaukee, are engineers 
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MAN CE 


at CALCO 


Installed in 1942 at the Bound Brook, New 
Jersey, plant of the Calco Chemical Division of 
American Cyanamid Company, this COPES 
Flowmatic Regulator gave good results from the 
start—even before combustion was under fully- 
automatic control—on the 900-psi Riley Type RP 
boiler rated at 200,000 pounds of steam per hour. 

Three years later, Calco installed three more 
COPES Flowmatics to replace another type of 
feed water regulator on three older 480-psi boil- 
ers, each with maximum capacity of 100,000 
pounds per hour. Only routine maintenance has 
been needed to keep all four COPES Flowmatics 
giving optimum performance since installation. 

COPES Flowmatic Control gives you close con- These are the reasons why COPES Flowmatics have 
trol of boiler water level, regardless of range or been ordered for more than 2800 boilers with pressures 
speed of load fluctuation. Entirely indepdendent of up to 1825 psi. Why you will find users in all of the 48 
instruments and other controls, it remains on full _ states and in 43 other countries. Why operation of your 
automatic during periods when they must be out of | modern high-duty boilers will be safer and more effi- 
service for periodic maintenance. Simple and rug- _ cient with two-element COPES Flowmatic Control— 
ged, it handles emergency conditions as safely and designed and built for your individual requirements, 
dependably as it does normal operation. to fit any piping layout and operating preference. 


FLOWMATICS 


4 


NORTHERN EQUIPMENT COMPANY 

1002 GROVE DRIVE . ERIE, PENNSYLVANIA 

BRANCH PLANTS in Canada, England, France, Austria, Italy 
Representatives Everywhere 


The story of COPES 
at Calco is told in 
Performance Report 
481. Write for your 
copy—on your let- 
terhead, please 

Boiler Feed Water Control. . . Excess or 
Constant Pressure Control, Steam or Water 
Liquid Level Control... Balanced Valves 
. Desuperheaters . . . Boiler Steam Tem- 


perature Control... Hi-Low Water Alarms. 
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SOONER steam traps.. 
knock cold spots out platens 


Cold spots in press platens at this large western 
plywood plant are a thing of the past since they've 
installed the steam traps that get equipment hAofter, 
sooner —Y arways. 


Yarway Impulse Steam Traps never allow condensate 
to accumulate and pull down working temperatures. 
They discharge the condensate as fast as it forms. Re- 
sult—equipment always operates at highest efficiency. 


Couple this fact with other features like small size, easy 
installation, only one moving part, non-freezing, good 
for all pressures, low cost—and you know why more 
than650,000 Yarway traps have already been installed. 


Try a Yarway for free in your own plant. Your nearest 
distributor will supply it. For name, or free bulletin 
write to... 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 18, Pa. 
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LETTERS 


EDITORS 


MR. PAULL REGRETS 

I po Nort REMEMBER when I first 
subscribed to your magazine. I do 
remember that many times it has 
given me pleasure. I also remember 
that many times it has come at the 
opportune time with needed infor- 
mation and I remember that at times 
it has honored me by publishing 
some of my scribbling. 

All this leads up to the fact that 
(as good friends often do) we must 
part. Last year, because I reached 
my 65th birthday, the company re- 
tired me. So, now I have nothing to 
do and no time to do nothing. 

Being out of the power house and 
not expecting to return to it, I have 
closed that chapter of my life. That 
entails (among other things) the 
stopping of my _ subscription to 
Power ENGINEERING. 

My regret in doing this is tem- 
pered by the thought of the times it 
has brightened my rather drab way 
of life. 

I close with the wish that you will 
continue for many years to bring 
pleasure and knowledge to those 
who will spend their lives, as I have 
done, in the interesting and reward- 
ing field of power engineering. 
Montebello, Calif. Wo T. 


MOTOR IDENTIFICATION — 
A REPLY FROM BELGIUM 

Tuis 1s a tentative reply to the 
question asked by S. R. Shortridge 
in Power ENcINneerinc, July, 1950, 
page 53, about motor identification. 

Some time ago we were faced 
with exactly the same problem when 
erecting a new 100,000 kw steam 
power station consisting of two 50,000 
kw turbo-generators, and four 130 
T/h boilers; ultimate capacity of the 
plant to be 300,000 kw. ‘However, 


starting from scratch gave us a de- 
cided advantage as we were unham- 
pered by long established routines. 

A good motor index file must 
serve a twofold purpose: 

1. Each motor must be quickly and 
easily identified. 

2. Item for the location of each 
motor. 

We decided to keep two separate 
filing systems, one for each purpose. 

Regarding the filing code we felt 
it should conform as far as possible 
to the following principles: 

1. To be simple, easy to under- 
stand and easy to manipulate. 

2. To be precise and clear. 

3. To be rational. 

4. To be extensible indefinitely. 

5. To be as universal as possible 
(within the plant, of course). 

First step evidently was to give 
each motor an inventory number. 
This was done very simply by nam- 
ing the first motor to enter the plant 
“Number 1,” the next one “Number 
2,” and so on indefinitely (by now 
we have reached Number 477). That 
number is engraved in the motor 
frame, in figures 2 in. high and about 
\% in. deep; the grooves are then 
filled with a bright red paint. It is 
only on very small motors that the 
over-all dimensions of the figures 
are reduced. The only way of get- 
ting rid of that number would be to 
chisel it out of the frame. 

I think this should meet S. R. 
Shortridge’s requirements Numbers 
1, 3, 4 and 5. Regarding requirement 
Number 2, well, there are always 
some locations which are hard to get 
at and to look at; example: street- 
car motors. All I can say is that our 
bright red numbers show up from 
a long way back. 

That inventory number is the basis 


of the first of our two filing systems: 

identifying the motor. 

The identifying index-card is of 
international standard size to fit into 
a Kardex visible card system. Here 
enclosed is a model of the card we 
use (Fig. 1). Sides 1A and 1B give 
the usual information, more or less 
adapted to everyone's special condi- 
tions. Side 1C indicates where the 
motor is located, when taken away, 
and the reasons why. I think the 
French words need little translation. 
On side 1A we also put down the 
identifying numbers of all the motors 
that can serve as reserve for this 
particular one. In the Kardex, sides 
1A and 1C always face one another. 

In this respect the visible card 
system is particularly interesting in 
that, by the use of colored tabs, each 
card can be made to give a lot of 
additional useful information. For 
instance, in our case: 

—a red tab placed over the space 
labeled “S,” right lower corner of 
the card, means that the motor is 
actually in service somewhere. 

—a green one placed over space 
“M,” stands for a motor that is 
available in the storeroom. 

—a black one over space “R” indi- 
cates a motor under repair, and 
thus not available. 

An additional sliding colored sig- 
nal indicates whether a motor is be- 
ing repaired in the plant's own shop, 
or outside, and at what time it is 
due to come back. Thus in a matter 
of seconds we can see where, let us 
say, motor No. 350 is located; that 
motors No. 230-351-352 can be used 
on the same equipment, whether 
they are of the same make or not; 
whether any of the motors No. 230, 
351 or 351 is available in the stores, 

(Continued on page 90) 
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Fig. |. Type of card used for motor identifying index. Left—One 
side of card. Right—Reverse side of card 
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1. External view of 
power plant for Michigan 
State Reformatory, lonia, 
foundation wall. Turbine 
room walls almost com- 
pletely of windows and in- 
sulated siding above brick 
foundation wall. Turbine 
room walls and venturi 
stacks emphasize modern 
style of this plant. 


lonia’s New Power Plant Typifies 
Michigan's Institutional Modernization 


Based on principle that small power plants need good engineering and that good en- 
gineering will produce reliable, low-cost and efficient power plants, State of Michigan 
carries on progressive power plant construction program in various state institutions. . . 
Power plant for Michigan State Reformatory at lonia, Michigan, described here, is typ- 
ical of the program now being carried out... Demand for laundry, kitchen and process 
steam throughout the year and other allied power plant services makes it economical to 
: operate turbine generator to supply steam and power to this institution . . . Plant of simple 
yet adequate design at lonia contains three spreader-stoker-fired, water-tube boilers 
and one turbine generator unit, with utility standby connections . . . Plant of modern ap- 
pearance outside and inside; uses well-tested steam and power generating equipment 


SMALL that they can have it, has motivated cussed briefly at the end of this 


PLANTS need good engi- 


neering too, said E. R. Little, the Department of Administration of article. 
; onsulting engineer, in an article the State of Michigan in carrying Typical of the sort of engineering 


inder that title in the January 1943 out for the past 3 or 4 years a very involved in these small plants is the 
sue of Power Plant Engineering interesting and extensive program power plant completed and placed 
(now Power Enoarneertnc). He of modernization and rehabilitation in operation in January 1949 to serve 


showed in that article a typical ex in the power plants of a number of the Michigan State Reformatory at 
ample of he mall plants could get its state institutions, such as hospi- Ionia, Mich. Another power plant 
good engineering, describing the de tals, sanitariums and reformatories. almost identical in design and differ- 
tails of a new power plant recently This program has been progressing ing only in a few details of the gen- 
mpleted to serve the Newberry under the supervision of the Depart- erating equipment, has also been 
State Hospital at Newberry, Mich ment of Administration, State of completed to serve a new hospital 
That power plant consisted of two Michigan, of which A. N. Langius is to be erected at Northville, Mich 
toker-fired, 600-hp boilers supply director and John E. Miller is chief All the power plants involved in 


ing steam for heating the hospital of the Services Section. The entire this program are relatively small, 
buildings and for driving one program, in addition to power plant ranging from total boiler outputs of 
1)-kw and one 300-kw turbine construction and modernization, also around 80,000 lb of steam per hr to 
generator for generating all the embraces a considerable amount of 120,000 lb per hr, and generating 
electric power used by the institu new construction of hospital and capacities from about 750 kw to 


tion. The plant was built with very other facilities, and expansion of ex- 2500 kw. However, as all power 
mited funds but, despite that sting facilities that cannot be de- engineers know, in _ institutional 
ome very interesting details were scribed here. A number of the lead- plants of this type all the power 
worked out to keep the cost of the ing consulting engineers of the State service problems must be met with 
plant low and the operating effi- of Michigan have designed the the highest reliability and economy; 


cieney high. These were described power plants included in this pro- and there are several services, such 
n the article gram, which are in various stages of as laundry and kitchen services, 

This understanding that small operation and construction at the and often special medical apparatus, 
plants need good engineering, and present time. These will be dis- not found in most industrial plants 
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As the title of this article indi- 
cates, the new power plant for the 
reformatory at Ionia is a very typi- 
cal example of the engineering em- 
ployed in carrying out the above 
program. The plant, as shown in the 
accompanying illustrations, con- 
tains three boilers to serve a max- 
imum steam load of approximately 
80,000 lb of steam per hr, together 
with a 750-kw non-condensing tur- 
bine generator for generating power 
for the institution, with a 100-per- 
cent standby for electricity from the 
lines of the local utility company. 


Features of the lonia Power Plant 


One of the features of the plant 
is its modern appéarance, both out- 
side and inside, and its design to 
provide adequate working space and 
convenient arrangement of all 
equipment for ease of operation. 
All major equipment is on a single 
operating floor level, as shown in 
Fig. 3. The walls of the turbine 
room section are almost entirely 
glass as shown in Fig. 1, and the 
office of the operating engineers of 
the plant is a glassed enclosure on 
the turbine room floor, shown in the 
background of Fig. 2. 

Beyond the switchboard of Fig. 2 
and the engineer’s office, all the 
feedwater treating equipment and 
pumping equipment is installed at 
ground level, so that the engineers 
on the operating floor can look 
down and observe it and obtain 
access to it by merely going down a 


Fig. 2. View of the 750-kw non-condensing turbine generator unit installed in lonia plant, 


with electrical control panel in background, glass enclosed operator's office in right rear 
and, at extreme rear, bay containing all water treatment and pumping equipment 


short flight of stairs. 

Still another feature of the con- 
struction is that the entire operating 
floor, and especially the turbine 
room floor and foundations, are 
completely isolated from the build- 
ing walis to prevent transmission of 
vibration. This construction is 
shown at the extreme right of the 
operating floor in Fig. 3. 

There is ample room in the tur- 


bine section for installation of one 
or more additional turbine gener- 
ators if they should ever be re- 
quired. Much care has been exer- 
cised in the layout of the water 
treating equipment, boiler feed 
pumps and all steam and water pip- 
ing, so that it will be fully accessible 
for maintenance or operation of 
valves and the like. Walkways and 
catwalks are provided wherever 


Fig. 3. General cross-section through power 
plant at lonia, showing major equipment in- 


stalled at operating level and how plent is 


designed with adequate space and simplic- 


ity of arrangement for ease and efficiency 


of operation 


wearer 
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lb-per-hr, 200-psig 


necessary to give access to equip- 
ment for operation and maintenance 

In the new Ionia power plant, all 
and instruments 
convenience and 
safety of and minimum 
attendance of operators The boilers 
are under complete automatic com- 
bustion control; and this control 
and the required draft gages, pres- 
other instruments 
are centralized on a boiler control 
panel in front of the boilers on the 
floor. Electrical 
are grouped on the control panel 
behind the turbine generator, Fig. 2 
Necessary automatic devices such as 


necessary controls 
are provided for 


operation 


sure gages and 


operating controls 


boiler water level controls, pressure 

for the 
feedwater 
installed on 


as indicated 


reducing valves, controls 
feed 


treating equipment are 


boiler pumps and 


the equipment 
Details of Boiler Plant 


The lonia power plant contains 3 
vertical, bent t-drum, high- 
head-type water-tube boilers, with 
wall furnaces. Each boiler 
5600 sq ft of 


tube 


water 
and contains 
heating surface. Each boiler is de- 
signed to produce a maximum of 
40,0000 Ib steam per hr at 200 psig 
and 388 F total temperature. The 
maximum load on the plant is ap 
proximately 80,000 Ib of steam per 
hr. The boilers are equipped with 


furnace 


View on firing aisle at lonia plant showing three 40,000- 
388.F steam generating units fired by con- 
tinuous-ash-discharge spreader stokers 


steam soot blowers and the neces- 
sary water columns, safety valves 
and other standard accessories as 
shown in Fig. 3 

Each boiler is fired by a spreade: 
stoker of the continuous ash dis- 
charge type, as shown in Figs. 3 and 


Coal for these stokers is received 
in railroad cars, unloaded at a track 
hopper and if necessary, passed 
through a coal crusher to a contin- 
uous-flow conveyor, which elevates 
the coal to the top of the boiler 
house, Fig. 3. From this continuous 
flow conveyor, the coal may be dis- 
charged either to a storage pile out- 
side the building or to the hori- 
zontal conveyor running over the 
suspended steel bunker, which ex- 
tends the length of the boiler room 
over the firing aisle. Coal is with- 
drawn from this bunker into a 
2000-lb weigh larry, which dis- 
tributes it to the stoker hoppers as 
required, at the same time weigh- 
ing the amount of coal used. Ash 
discharged from the forward-mov- 
ing traveling grate of the spreader 
stoker drops into an ash hopper, 
from which it is discharged to a 
pneumatic type ash handling system 
which delivers it to a tile ash silo 
just outside the boiler house, as 
shown at the left in Fig. 1. From 
this silo it is removed by trucks for 


WER 


Fig. 5. View of portion of the water conditioning bay, which is 
easily accessible from the operating level behind the turbine, show- 
ing the splendid daylight illumination from turbine room wintiows 


further disposal at required intervals 

Cinders from the last pass of the 
boiler, and fly ash from the dust 
collector hopper, are reinjected into 
each furnace by an injection system 


shown in Fig. 3. This is a blower- 
type system for which the air is sup- 
plied by a separate blower for each 
boiler, mounted as shown 

Combustion air for each stoker is 
supplied by a 16,860 cfm 4% in. H,O, 
motor-driven forced-draft fan in- 
stalled at ground level below the 
stoker. A feature here is that com- 
bustion air enters the boiler house 
through a special intake in the roof 
just above the boilers, and flows 
down around them to the intake of 
the forced draft fans below. This 
was done partly to preheat the com- 
bustion air a slight amount and thus 
to make sure that in extremely cold 
weather there would be no possibil- 
ity of enough cold air getting in to 
freeze up anything." 

Combustion from the fur- 
nace pass out through a dust col- 


gases 


* Such freezing-up occurred in an old 
plant at the Newberry State Hospitai 
where the winters are extremely long and 
cold. In the old plant, air at below zero 
temperature, combined with snow and 
drippings from wet coal in stoker hoppers 
actually froze up the stoker mechanism 
To prevent this in the new plant, com- 
bustion air was taken in through a roof 
penthouse and through an annular space 
around the main boiler breeching where 
it was heated about 70 F 
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lector to remove fly ash, and from 
this the gases are drawn by a 27,150 
cfm 3.40 in. H,O motor-driven in- 
duced-draft fan, which discharges 
them through the stack. 

An interesting detail here is that 
the entire dust collector, induced- 
draft fan and venturi stack assem- 
bly were designed and installed as a 
single unit by the manufacturer. 
(Note the expansion joint between 
the breeching and dust collector, 
Fig. 3.) 

Feedwater Handling 


Boiler feedwater make-up, which 
is approximately 20 per cent, comes 
from deep wells. It is treated 
by a hot-processs lime-and-soda- 
ash system, supplemented by in- 
ternal chemical treatment in the 
boiler drum. From the water treat- 
ing system the water is pumped to 
a 60,000-lb-per-hr deaerating feed- 
water heater, Fig. 3, from which the 
boiler feed pumps take suction and 
deliver the feedwater direct to the 
boilers. 

The boiler feed pumps are 200 
gpm 300 psi discharge pressure, 
steam-driven reciprocating pumps. 

These pumps, together with all 
the feedwater treating equipment, 
are installed at ground level in a 
bay at one end of the turbine room, 
that is, in the background of Fig 2. 
Here, also, are installed heaters and 
softeners for domestic water for the 
reformatory, together with the nec- 
essary water service pumps, return 
condensate system, and the like. 
Thus all equipment handling water 
for both boiler feed and for service 
to the reformatory is grouped to- 
gether for convenience of operation 
and maintenance. 


Turbine Generator 


In the turbine room is installed a 
750-kw non-condensing turbine 
generator Figs 2 and 3. The turbine 
is designed for throttle pressure of 
200 psi, 388 F, and exhausts at 5 
psig to a 14-in. steam header leading 
to the reformatory where it supplies 
steam for building heating, laundry, 
cooking and other institutional uses. 

The turbine drives a 950 kva, 
0.8-pf, 4800-v, 3-phase, 60-cycle 


generator, which has a direct-con- 
nected exciter and a generator air 
cooler as shown in Fig. 3. 


To supplement the electric power 
supply ion the turbine generator 
and also to insure service in event of 
an inside power failure, a_ tie-in 
connection is made with the trans- 
mission lines of the Consumers 
Power Co. through a substation of 
that company located just outside 
the power plant. 


Operating Data 

The plant at Ionia has been oper- 
ating now for well over a year, the 
boilers having been placed in oper- 
ation in September 1948 and the 
turbine generator in January 1949. 
Some of the results of operation are 
given below. 

Average coal consumption in the 
old plant for the previous years was 
approximately 15,000 tons per year. 
Coal consumption for the past 
twelve-month season, from a brief 
summary of operating reports, is ap- 
proximately 12,000 tons, indicating 
that with the same facilities operat- 
ing, and with a slightly milder winter 
season, the new plant is resulting in 
a considerable saving in operating 
costs from a fuel standpoint. 


Similar Plant at Northville 


As noted above, a plant very sim- 
ilar to this has been built to serve 
the Northville State Hospital now 
being constructed at Northville, 
Michigan. This plant will also con- 
tain 3 boilers, each of which has 
6700 sq ft of heating surface, includ- 
ing the furnace water walls, and 
each is capable of a maximum out- 
put of 50,000 lb of steam per hr at 
200 psi and 100 F superheat or 487.9 
total temperature. These boilers are 
also of the vertical, bent-tube, 3- 
drum type, and are steel encased 
like those at Ionia. They are fired 
with continuous-ash-discharge type 
spreader stokers and are equipped 
with forced and induced draft fans, 
ventyri type stacks, and dust col- 
lectors. Boiler feedwater will be 
softened with a hot-process lime- 
and-soda-ash system, and since the 
water is supplied from deep wells, 
it will be deionized before it is soft- 
ened. Domestic water is treated 
with zeolite. 

In the Northville plant, space is 
provided for the installation of a 
1500-kw and a 1000-kw turbine 
generator to generate 3-phase, 60- 


Principal Equipment, Power Plant, Michigan State Reformatory, lonia, Michigan 


cycle, 4800-v power. A_ standby 
connection will also be made to the 
public utility’s transmission _ line. 
Steam for heating will be distributed 
in this plant at 50 psi, taken by ex- 
traction from turbine, while a 100- 
psi lines runs to the hospital for 
kitchen and laundry work. The tur- 
bines will exhaust at 5 psig for feed- 
water heating and other heating 
services in the hospital. 

Both these plants were designed 
by the E. R. Little Co., engineers, of 
Detroit, in co-operation with O'Dell, 
Hewlett and Luckenbach, consulting 
architects of Detroit. 

As stated above, they are typical 
of the sort of work included in this 
expansion and replacement program 
at various Michigan state institu- 
tions. 


Other Power Plants in Program 


Other power plant work included 
in this program, either completed or 
under construction, includes the 
following: Ionia State Hospital 
power house, Ionia, Mich., consult- 
ing engineers—H. E. Beyster Corp.; 
Michigan State Sanitarium, Howell, 
Mich., and Traverse City State Hos- 
pital, consulting engineers—Allied 
Engineers, Inc., Detroit; The Kala- 
mazoo State Hospital, consulting 
engineers, Fargo Engineering Co., 
Jackson, Mich.; Northern Michigan 
College of Education, Marquette, 
Mich., consulting engineers, Cum- 
mins and Barnard; Michigan College 
of Mining and Technology, Hough- 
ton, Mich., consulting engineers, 
Snyder & McLean. 

Proposed new plant for the Mich- 
igan School for Deaf, Flint, Michi- 
gan:—planning documents now be- 
ing prepared by E. R. Little Co., Inc., 
consulting engineers, and O'Dell, 
Hewlett & Luckenbach, architects. 
Major improvements to power plant 
at Lapeer State Home & Training 
School, Lapeer, Michigan:—recon- 
ditioning of 4 boilers, installing water 
walls on two existing boilers, in- 
duced draft fan system on 4 boilers 
and installing ash removal system 
for all boilers; E. R. Little Co., Inc., 
consulting engineers. 

Further details of the over-all 
power plant program of the State of 
Michigan, also details of some of the 
other plants just listed, will be 
given in a subsequent article. 


Boilers 


Turbine Generator 
Stokers—Roto-Stokers, 
Continuous Ash Discharge 
Forced-Draft Fans 
Induced Draft Fans | 
Stacks, (Venturi) 
Dust Collectors 
Boiler Feed Pumps 
Boiler Feedwater Softeners— 
Hot Process 

Boiler Feed Deserating Heater 
Boiler Feedwater Regulators 


Wickes Boiler Co. 
Westinghouse Electric Corp. 


Detroit Stoker Co. 


American Blower Co. 
» (Thermix) Prat-Daniel Corp. 
American-Marsh Pumps, Inc. 


Cochrane Corp. 


Cochrane Corp. 
(Copes) Northern Equipment Co. 


Ash Handling Equipment 


Electric Crane 


Electric Switchgear 
Vacuum Cleaner 
Domestic Water Heaters 
Domestic Water Softeners Graver Water Conditioning Co. 


Soot Blowers 


Combustion Control 
Coal Handling E 


Hays Corp. 


Ad 


Chemical Feed Pumps 
Condensate Return Pumps 


Pp Mfg. Co. 
United Conveyor Corp. 


Shaw-Box (Div. Manning, Maxwell & 
Moore, Inc.) 


General Electric Co. 
The Spencer Turbine Co. 
Patterson-Kelley Co., Inc. 


Diamond Power Specialty Corp. 
Cochrane Corp. 
American-Marsh Pumps, Inc. 


ober, 1950—POWER ENGINEERING—Chicago, 


57 


4 
‘ 
| 
$ 
4 
| 
: | 
A 
5 
‘ 
= 
‘ 


Power From Steam Wells 


Success of Italy's utilization of power from steam wells in the volcanic region 
around Larderello in Tuscany has created interest in tapping similar sources of 
thermal energy in other parts of the world. New Zealand is considering the 
possibilities. In Italy, the present wells, which have been in operation for a 
number of years, are being extended. Some of the new wells as deep as 1000 ft 


HERE ARE A FEW places in 


the world where nature has 
provided steam plants, built prac- 
tically to order. These are the vol- 
canic regions where steam issues 
from fissures in the ground. The 
most famous of these regions is the 
Larderello district in Tuscany, Italy 
These steam wells have been known 
for many years and have been an 
mportant source of power. Recently 
the increased demands for power 


have started a new program of de- 
velopment which will boost Italy's 
gt 


present electric power output by 
approximately 10 per cent 
The Larderello area has produced 


nearly 300 


live 


steam 


wells which 


have been tapped to produce a vol- 


ume of ne 


arly 


1,200,000 kwhr 


electrical energy daily 


The 
year to drill 
for 


steam well 
equipment 


steam 


and 


wells 


the 


are 


all 
blast 


of 


sometimes 
1000 ft deep and require nearly a 
Just before the drillers 
strike steam, the entire crew dashes 


safety, as the explosion of the 
wrecks 


operating 


is 


heard 


nearly twelve miles away. The 
steam wells are allowed to “clean” 
themselves out for about two weeks, 
then are capped and controlled. 
The steam is drawn off by a com- 
plex series of pipelines to condensa- 
tion tanks and eventually converted 
into electricity. The recent com- 
pletion of the eighth in a series 
of huge turbine plants makes pos- 
sible a production of approximately 
32,800,000 kwhr of electricity a month 
Almost all the industrial, railroad, 
and domestic consumption of elec- 
tricity in northern Italy is met by 
the production of power from this 
natural source 

Although the source of power has 
been known of for nearly a hundred 
years, it has only been in the last 
few years that engineers have suc- 
ceeded in capitalizing on the supply 
Lacking coal resources and oil re- 
serves, Italy has had to depend on 
its other natural resources to pro- 
vide electricity for its expanding in- 
dustrial program 

It is the only place in the world 
where man has controlled and har- 
nessed the gargantuan strength of 
underground volcanoes. Steam 
power for electricity is not the only 
output of this “Valley of Hell” as it 
called. More than 8,000,000 tons of 
chemical products, pure borax, car- 
bonic acid, ammonia, boric acid, etc., 
produced by-products and 
nearly half of this volume is ex- 
ported 

The extension of these facilities at 
Larderello now under way rank 
near the top of Italy’s post war 
power expansion program, designed 


are as 


to meet an annual deficiency of 
some 13 billion kwhr. Larderello’s 
new stations will have an installed 


Fig. |. Life goes on as usual on top of the 
world’s most powerful volcanic area. A 
farmer and his team of oxen pass through 
the region of natural steam wells at Lar- 
derello in the Tuscany area of Northern 
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Fig. 2. (Right) A general view of the scene 
of operations at Larderello showing two of 
the large cooling towers at the left and a 


third tower at the right nearing completion 


Fig. 3. (Below) A closeup of the scene of 
operations with three wells spouting live 
steam 


capacity of 250,000 kw. A new sys- 
tem will be used in the plans now 
under construction for utilizing the 
steam from new drillings. The steam 
will be sent directly into a turbine 
with low pressure discharge to a 
mixing condenser which was recent- 
ly fitted with a turbo-vacuum for 
extracting the gases. The turbo- 
vacuum apparatus had to be made 
of special steel resistant to corrosion 
by the gases contained in the steam. 

The success of the Larderello wells 
has resulted in interest in this form 
of power development in other parts 
of the world where underground 
steam supplies are know to exist. 
One of these is in New Zealand. In 
accordance with a report issued by 
the Direcior of the New Zealand 
Geological Survey, if the Italians 
have been successful, their scheme 
can be duplicated in New Zealand. 
Indeed, it is estimated that enough 
power could be developed from the 
thermal steam to equal all the hy- 
droelectric stations on the Waikato 
River, where work in progressing on 
New Zealand's greatest power proj- 
ect. 

It seems that the Italian and the 
New Zealand thermal areas are very 
similar. The New Zealand area in- 
volves a belt of voleanic ground 
stretching from White Island in the 
Bay of Plenty, to Taupo. Scientists, 
however, still have to determine 
whether the earth’s structure is 
suitable for the collection of steam 
under pressure. 

The origin of New Zealand's ther- 
mal steam is thought to be very 
deep whereas the Italian supplies 
come from about 600 ft down on 
the average. The Italians, however, 
are planning to put down some very 
deep bores, and the results of these 
drillings will be of great interest 
and value to New Zealand. 


hig. 4 (Left) Hot water tanks at Larderello 
where live steam from the earth heats water 
to 220 F 


POWER ENGINEERING 59 


ot 7 
: | 
of 
A 
October, |9SQ— 


For Steam Generator Design and Operation 


By CLIFFORD O. ANDERSON, 


In both the design and the operation of modern steam generators it is es- 


sential that the temperature of various materials used in construction of the 
boiler and furnaces, and also the fuel and air involved in the combustion 
rocess be maintained below certain maximum temperatures. In this article, 
Seateante Anderson discusses these temperature limits from the standpoint 


Associate Professor, Mechanical Engineering, North Dakota Agricultural College 


N THE DESIGN or 


the modern 


operation of 
steam generator, an 
understanding of the inherent char- 
the working medium 
materials of construction is 


acteristics of 
and the 
useful in describing the limits im- 
These limits 
may be defined by the temperatures 
encountered espe ially for the com- 


posed on the generator 


bustion alr the combustion gases, 
the fuel, and the steam. The ma- 
terials of construction nay also be 


limited by service temperatures due 
to the fact that thei: 
strength is reduced 


hanical 
markedly at 
Metals in par- 
if they are not cooled by ait 
or water, will their utility at 
the temperature of superheated 
steam and the refractories 
resist the highest attainable temper- 
the 
at temperatures below 
the hottest 
temperature 


high 
ticular 


ternmperatures 
lose 
cannot 


atures of combustion 


ls 
the value of 
outlet 
also be a limiting factor 
usually dictates 
Temperature, then 

onveniently 

limiting factor than 
the multitude of factors which must 


gases 
ignite 
stack gas 
may 
but econ- 
these values 


Pressures 


omy 
appears to be 
useful as the 


more 


pressures for 


be considered in operation and de- 
| 
8 
w | \ 
«| \ 
5 
\ 
< \ 
a 
a \ 
> \ 


ENTROPY 


Temperature entropy 
water vapor 


diagram for 


the equipment 


To point out the limits on tem- 
perature, it seems best to take each 
factor separately and indicate the 
limits with the reasons why these 
limits are fixed by some character- 
istics of the material or medium. Of 
course, these factors do influence 
one another but separate consider- 
ation will make their limits more 
readily understood 


Fluid Cycle Requirements 


In prescribing the limits of oper- 
ation for a steam generator it might 
be well to inspect the fluid cycle 
from the ideal viewpoint. We can 
then define the function of the steam 
generator by its position in the fluid 
cycle. We may also see how the 
steam generator function is limited 
by the turbine throttle condition on 
the high side and the condenser on 
the low side, with reference to tem- 
perature and pressure 

To illustrate, in Fig. 1, on the tem- 
perature-entropy plane for water 
vapor, the points A, B, C, and D 
are significant as terminals for the 


four processes carried out by the 
major steam plant equipment. In 
Fig 2, a diagram of the fluid flow 


through the equipment, these points 
may be correlated with the same 


A 


Fig. 2. Diagram of the fluid flow through 


corresponding to entropy 


diagram in Fig. | 


of both the designer and the operator of today's steam plant equipment 


symbols in Fig 1. These processes 
and the associated equipment can be 
outlined briefly as follows: 


AtoB The addition of heat to the 
or fluid in the steam generator. 
EtoB’ (Fig 3) 
The expansion of steam in 
BtoC the steam turbine. 
CtoD The removal of heat in the 
condenser 
DtoA The increase in pressure by 
the feedwater pump 
Where feedwater heaters are 


used, and this is the usual practice, 
the heaters assume a part of the 
heating of the feedwater and the 
cycle must be modified, as in Figs 
3 and 4, to illustrate this operation 
An additional process must then be 
considered, that of A to E for the 
heater. The steam generator will 
then operate from some point such 
as E, which will be above the orig- 
inal point A as shown in Fig 3 

In addition, we ought also to rec- 
ognize some of the physical prop- 
erties of water as a working medi- 
um. Ideally, water has a freezing 
point of 32 F and a vapor pressure 
of 0.08854 psia and a critical point at 
705 F and 3206 psia. Practically, the 
limits are closer to 40 F on the low 
side and under 705 F for water 
vapor in the saturated state on the 
high For superheated steam 
the maximum temperature is usual- 
ly taken as 1000 F, although higher 
useful temperatures are in the off- 
ing with recent developments 


side 


With these principles in mind we 
can proceed to the other considera- 
tions which limit operation or de- 
sign of the steam generator 


Material Limits 

The cycle requirements for steam 
generation show principally the 
characteristics of the water vapor 
working medium, but nothing about 
the materials of which the equip- 
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ment is constructed. These mate- 
rials, mainly steel and refractory 
substances, are limited by their in- 
ability to retain their mechanical 
strength at high temperatures. 

Therefore, working temperature 
must be limited or the materials 
must be cooled by water or air. If 
we consider the furnace enclosure 
as a box lined with refractory and 
supported by steel members, into 
which the generating surfaces have 
been inserted for the purpose of ab- 
sorbing the heat of combustion, we 
have a basic concept of the modern 
steam generator. To prevent the 
collapse of the refractory walls sub- 
jected to high radiant heat, vertical 
tubes, as part of the boiler circu- 
latory system, are placed to shield 
the walls and absorb most of the 
radiant energy. The boiler tubes 
being filled with water, which is 
circulating, are subjected to the high 
temperature combustion gases on 
the outer surface only. Metallurgists 
tell us that the limit for ferrous 
metals is about 1000 F, but the tubes 
in the furnace being cooled by water 
do not reach this high value. The 
refractory brick will fail at 2500 F 
unless some cooling such as given 
by the water is installed. Therefore, 
we ought to keep in mind these two 
temperatures for the interior sur- 
faces of the furnace and limit our 
operation to fall below these limiting 
values. The point of how these high 
temperature values are attained will 
lead us to the consideration of the 
possibilities for heat release by the 
chemical process known as com- 
bustion. This chemical reaction takes 
place through the ignition of the fuel 
in the presence of sufficient air. It 
might be well to consider the fuel 
and air separately, because the pre- 
heating of the air influences the ig- 
nition of the fuel and its tempera- 
ture should be limited to prevent 
harmful effects 


Fuel Properties 


The fuel burned may limit the 
operation of the steam generator 
because of its composition. Consider 
a solid fuel whose composition may 
be broken down into fixed carbon, 
volatile matter, moisture and ash. 
The ignition temperature of a solid 
fuel is approximately 800 F or lower 
and by the standard tests, the vola- 
tile matter is completely distilled off 
at 1750 F, leaving coke and ash as a 
residue. With an air blast, coke will 
provide a temperature of 3000 F 
which is high enough to melt a low 
carbon steel as in the metallurgical 
furnace. Clearly this action is to be 
avoided in the steam generator fur- 
nace. The fusion temperature of the 
ash may occur at a point below 
2500 F so that this temperature is 
considered the limiting condition 
for attainable temperature in the 
furnace if slagging of metal and re- 
fractory surfaces is to be reduced 
or prevented. In using primary 
air for pulverized fuel transport, 


TEMPERATURE 


ENTROPY 


Fig. 3. Entropy diagram, similar to that in 
Fig. | but involving a feed-water heater 


the temperature of that air must be 
held to a point lower than the ig- 
nition or distillation point of the 
fuel. This value may need be as low 
as 250 F or reach 600 F depending 
upon the composition of the fuel. 
The sulphur content of the fuel will 
also limit the operation, for if the 
oxide formed combines with the 
water vapor a corrosive condition 
may result from condensation of the 
acid vapor when the temperature 
falls below 250 F. Other fuels, gas- 
eous or liquid, may have limiting 
values but the previous statements 
will serve to illustrate the point 
without further explanation. 


Stock Gases 


The product of the reaction be- 
tween the fuel and air is a mixture 
of gases including water vapor. 
These stack gases carry the thermal 
energy to the generating surfaces 
by means of which the heat is ab- 
sorbed and transferred to the water, 
or superheated steam. Its tempera- 
ture may be regulated somewhat by 


STEAM 


Fig. 4. Fluid flow diagram corresponding 
Fig. 3 


the amount of excess air supplied, 
but must be high enough to affect 
a transfer of heat without incurring 
unusual losses. Generating surfaces 
are placed to take the best advan- 
tage of the hot gases or radiant heat 
from the incandescent fuel. The 
temperature of the gases at the 
boiler outlet must be greater than 
the saturation temperature of the 
water to give a transfer of heat to 
the water in the downcoming tubes 
in the last pass. This may mean a 
temperature differential of 300 F. 
For a steam generator operating at 
415 psia the saturation temperature 
is 445 F which might require an exit 
gas temperature of 7500 F or less. 
The superheating of the steam is 
not affected by this temperature as 
the superheater elements are in- 
stalled at the top of the first pass to 
experience the transfer of heat in 
the hottest part of the furnace. Ob- 
viously, the discharged gases have a 
high heat content and thus it be- 
comes possible to install heat re- 
(Continued on page 102) 
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Fig. 5. Diagram of a 3-drum boiler showing the temperature limits for various parts of 
the system 
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Fungicidal Treatment 


of Manila Rope 


Fig. |. How manila rope is made. Correct 

fiber blending is a skill learned from long 

experience alone. From the many available 

varieties and grades must be chosen those 

which will combine to meet strength, tex- 

ture, color and other requirements of the 
finished product 


Rope is a very important element in the Underground and Overhead Line 
Departments of Public Utility systems, and a great deal of it is used. Exposed 
to the weather, subject to the effects of moisture and fungi it deteriorates 
rapidly unless steps are taken to preserve it. In this article, the author de- 
scribes the work done by the Dayton Power and Light Co. in testing the 
effect of various preservatives applied to manila rope. No conclusions are 
drawn but the results of the tests should be of definite interest to all users 
of rope, whether it is used in public utilities or in industrial power plants 


By FRED M. REITER, Material Research Engineer, The Dayton Power and Light Co. 


ge A NUMBER OF YEARS 


vendors have tried to interest 
our company in adopting treated 
rope as u standard rope Some 
treated rope has been bought but it 
had not been very satisfactory 
those wt remembered it said it was 
dark, and that it had irritated the 
hand It may have contained creo- 
sote. Its higher cost was also a de- 
Since her cellulose fiber mate- 
al us pol crossarms and 
tirn be une weessfully treated 
againt deca t seemed logical that 
vith prope methods the treatment 
{ iM hould be equally advan- 
tageou Our rope is subject to 
weathe mi sture both our 
Unders und nd Overhead Line 
Depa tments and after ise in wet 
weathe there S AIWAY langer ot 
decay the rope is not dried before 
storage in trucks or other places 
Many firms require vet rope to be 


laid out to dry 
against rot 

We decided, therefore, to study 
the question of rope treatment 
Most of the treated rope on the mar- 
ket used a trade-name preserva- 


as protection 


tive the fungicidal constituent of 
which was not disclosed. It was 
therefore necessary to know what 


commercial 

available 
During the war, the U. S. Armed 

Forces had developed preservatives 


preservatives were 


that were effective in protecting 
tent fabric and similar material 
against jungle rot in the South 
Pacific areas so we consulted the 


Fungus Control Unit of the Mate- 
rials Laboratory of the U. S. Air 
Forces at the Wright Patterson Air 
Force Base. As a consequence, we 
obtained samples of preservative 


materials for fabrics from sources 
which they suggested 
Arrangements were made _ with 


the Research Department of the 
Hoover and Allison Co. at Xenia, 
Ohio, one of our rope suppliers, to 
cooperate in the study by supply- 
ing lengths of untreated, and regular 
cordage oil treated manila rope 
with spliced-in loops for pull tests 
after treatments were applied. Three 
sets of tests were decided upon: 

1. Soil burial and resultant 
strength. Resistance to decay would 
show up in the breaking strength 
of the rope after exposure to fungi 

2. Electrical resistance of the 
treated rope, before and after 
weathering. Since the rope was used 
in connection with power line con- 
struction, there always exists the 
hazard of grounding current flow 
through rope lines. All rope pur- 
chased by The Dayton Power and 
Light Co. for power line use is tested 
for electrical resistance before being 
issued to line crews. This is stand- 
ard practice 
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Table |. Visual Indications After Soil Burial 


Unburied 


Buried 
14 days 


Buried 
28 deys 


Natural tan. 
Natural tan. 


Pale yellow green. 
Natural tan. 

Pale yellow green. 
Dark brownish gray. 


Gray, brown-black patches of fungi 
throughout fibers. 

Gray, yellow, brown, black spots through- 
out fibers. 

Pale yellow green. 

Natural ten. 

Pale yellow green. 

Dark brownish gray. Spotted throughout 
with fungi. Musty odor. 


Grey, brown-black patches throughout 
fibers. Musty odor. 

Gray, yellow, brown-black spots through- 
out fibers. Musty odor. 

Pale yellow green. 

Natural tan. 

Pale yellow green. 

Dark nish gray. Spotted throughout 
with fungi. Bad musty odor. 


3. Decay by weathering or expos- 
ure to humid atmosphere, such as 
might occur in storage under moist 
conditions. 

These tests were run in the labor- 
atories of The Dayton Power and 
Light Co. and The Hoover and 
Allison Co. They were not meant to 
be final, absolute, tests since the 
number of samples was limited and 
conclusively authoritative results 
were not sought. It was merely an 
initial effort to compare a few treat- 
ments before running field trials. 
We planned to have rope made up 
in accordance with a treatment de- 
termined by the tests, as developed 
by the rope manufacturer. The test 
ropes would be tried out in actual 
field use by our Underground and 
Overhead Line Departments before 
acceptance and before setting up 
standards and specifications. 


Code of Rope Designations 


The rope used in the tests was 
manila, '4 in nominal diameter, right 
(regular) lay. Lengths were 4 ft 
with 7-in. loops spliced on each end. 
Normal test gage length was 40 in. 
Rope specimens were prepared by 
The Hoover and Allison Co. 

Six different treatments were 
made as follows: 

A—Regular productive rope con- 
taining its normal 14 percent cord- 
age oils. 

B—Dry (untreated) rope contain- 
ing about 0.25 percent cordage oil. 

C—Dry rope “B” to which was 
added 2 percent copper-8-quino- 
linolate and 4 percent wax. 

D—Regular rope “A” containing 
14 percent cordage oils plus an ap- 
propriate percentage of fungicide 


E—Dry rope “B” without wax 
but with 2 percent copper-8-quino- 
linolate. 

F—Regular rope “A” containing 
14 percent cordage oils plus an ap- 
propriate percentage of fungicide 
“F”" 


The ropes treated with the usual 
cordage oils were of a different fiber 
blend; but they were selected to 
have mechanical properties compar- 
able to the dry (unoiled) ropes to 
which the fungicidal treatments 
were applied. 

Twenty four of the 4 ft specimens 
were leached in 60 F running tap 
water for 24 hr. The quantity and 


Table Ii. Pull Tests: 14 Days Soil Burial 


Lbs. Pull at Break 
Unburied 14 Days Burial 


Specimen No. 
Treatment 


Code 


Loss 
Inches 


Stretch in 40 in. 
Unburied Buried 
Inches 


3.5 
4.75 
5.5 
45 
45 
4.25 


Table ill. Pull Tests: 28 Days Soil Burial 


Lbs. Pull at Break 


Specimen No. 
Unburied 28 Days Burial 


Treatment 
Code 


Stretch in 40 in. 
Unburied Buried 
Inches Inches 


A 


3.5 
45 
5.25 
5.25 
5.0 
3.75 


flow of the leaching bath was such 
that all water in the bath was re- 
placed at least six times during the 
24-hr leaching period. 

Half the number of specimens 


were buried in the infested soil bur- 
ial bed maintained at approximately 
30 C with an atmospheric relative 
humidity of 92 percent. The remain- 
ing specimens were hung on a rack 


Fig. 2. Twisting the yarns. The amount of twist in i is a vital factor in making « 


good rope. Too much twist reduces fiber strength, too 


ittle twist results in fiber slippage. 


This machine is designed to provide just the right amount of twist 
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Specimen No. 

a Code — 
8 

c 

E 
F 
| 

‘to 
A 2340 1500 36 45 22.2 : 
B 3050 1850 40 6.0 20.8 : 
Cc 2910 2660 9 5.5 0 
1") 2630 2620 5 5.0 10.0 
i E 2570 2330 10 4.75 5.3 , 
F 2610 2160 18 5.0 15.0 & 
4 
Loss Loss 
Yo Yo 
a 2240 1185 48 4.15 22.2 
8 2780 1690 40 9.0 50.0 7 
c 2400 2700 +12 5.0 +5 
2600 2460 6 5.25 0 
E 2250 2240 +8 5.0 0 
4 F 2130 1780 7 5.0 25 as 

J 

| 
| 
| | 


Table IV. Electrical Resistance Tests 
14 Days Burial 


Specimen No Unburied Buried Effect of Water Soakings* 
Treatment No. of Obms on Volts for No. of Ohms on Volts at Ohms on Volts at 
Code Tests Megger 3 minutes Tests Ohmmeter Failure Ohmeter Failure 
o 2 Infinity 30.000 2 100,000 7,500 340,000 8.250 

& 3 2 75,000 6,500 10,000 3,000 

Cc 2 2 | to 8 million 8.250 200,000 8,250 

O 5 4 500.000 11,000 100 000 9,250 

E ’ 2 300,000 to 2 million 9,500 15,000 3,750 

F 2 3 28,000 4,000 30 million 25 000 

G A +2% quinolinolete 2 350,000 11,250 450 000 9,250 

lal Specimen D dried im air for I'/p hr after submerging in water oa 230,000 11,000 


ear 


in the laboratory at room tempera- 
tures to serve as control specimens 

At the end of the normal 14 day 
exposure period in the fungus bear- 
ing soil, half the buried specimens 
were removed from the soil, washed 
in running tap water at 60 F and 
air dried in an air conditioned room 
at 70 F and relative humidity of 65 
percent After thorough drying, 
these rope specimens were visually 
examined for changes in appearance 
Table 1 gives the visual character- 
istics of the rope specimens for both 
the 14 and 28 days burial 

The effect of rot was then deter- 
mined by pull break tests on the 
Amsler Universal test ng mac hine 
10,000 Ib capacity, 4,000 lb dial, using 
a gage length of 40 in Table HU 
shows the loss in both strength and 
stretch due to burial and fungus 
action 

At the end of 28 days burial, a 
set of specimens was removed and 
the test procedure repeated. Table 
No. 1 shows the visual changes in 
28 days alongside similar observa 
tions of the unburied control and 
the 14 days exposure specimens 
Table Ul gives the strength and 
stretch results after 28 days burial 
similar to those after 14 days burial 
contained in Table I 


Electric Resistance Tests 

The purpose of the electrical re- 
sistance tests was to determine the 
loss of resistance due to rot and 
moisture. Fungi have the capability 
of attracting moisture. This might 
render the rope hazardous to line 
rews in the field where high volt- 
ge exposure might occur 

lectrical tests were run at the 
Electric Testing Laboratory of The 
Dayton Power and Light Co. using 
step-up transformers with induction 
control, The point of breakdown or 


failure VAS ndicated by observed 
flash ar t i ! nu of the rope speci- 
men Contact clips were placed 


across 12 test lengths and the 
transformer voltage applied in slow- 


y mecreasing increment up to a 
maximum of 30.000 v where it was 
held for three minutes. Merely as a 
guide to expected results or for in- 
formation just prior to the electric 
test for each pecimer apparent 
ohms resistance Vas measured 
across 12 in. by means of a megger 


Table IV gives the results of 


asked water t wiped with towel and air dried 45 minutes 


these tests for the unburied and 14 wiped with towels to remove ad- 
day exposure specimens. All of the herent surface moisture and dried 
unburied specimens showed an in- in air at room temperature for 45 
finite resistance reading on the meg- minutes. The last two columns of 
ger and not one failed after 3 min- Table No. 4 show the results of ex- 
utes exposure to 30,000 v. However, posure of these wetted specimens to 
all the buried specimens failed when the high voltage current flow. It was 
exposed to generally less 35 percent thought that this wetting test might 
of the required 30,000 volts, regard- serve to check the moisture repel- 
less of treatment lent properties of the various treat- 

It was believed that this loss in ments. However, unless a rope was 
resistance was caused by moisture coated as a whole instead of treated 
absorption. To check on this, a set in the yarns, it seemed that capillary 
of unburied specimens were sub- absorption of water would reduce 
merged in tap water for 15 minutes, electrical resistance materially. 


Table V. Effect of Exposure to Simulated Jungle Conditions 
Humid Atmosphere 85 deg. F. 98°, Relative Humidity 
UNBURIED SPECIMENS 


Specimen No 


Treatment Relative 
Code Condition After 109 Days Exposure Rating 
a Tan color. Copious furgi: yellow, black, red, Very bad 


green, orange, gray mildew. Rope swelled in 
size. Rope limber. Odor. 


8 Light tan color. Some fungi: black, orange. Bad 
Rope swollen some. Rope stiff. Musty odor. 
¢ Clean, bright pale yellow green color. One Very good 


faint suspicious spot of yellow fungus. Rope 
limber. No odor 


D (1 Sample) Tan color. Some gray, black. green fungus Bad 
Rope stiff, slightly swelled. Slight odor. 

D (2 Samples) Tan color. No visible fungi. Rope not so stiff Good 
No odor. 

E Excellent, glossy pale yellow green color. Clean Excellent 
Rope limber. No odor. 

F (1 Sample) Dark gray color, larger diameter, fibers swelled Very good 
No fungi. Rope limber. 

F (t Sample) Dark gray color. Fungi: bleck, yellow, spores Bad 


Rope stiff. Musty odor 


Table Vi. Effect of Exposure to Simulated Jungle Conditions 
Humid Atmosphere 85 deg. F. 98°, Relative Humidity 
SPECIMENS BURIED 28 DAYS 


Specimen No 


Treatment Relative 
Code Conditions after 109 days exposure Rating 
o Considerable fungi: orange. gray furry mildew, Bad 
fibers bursted out. Rope stiff. Musty odor 
8 Badly stained. Fungi: black, gray, orange. Very bad 


Diameter enlarged. Gray mildew fuzz growths 
Limber. Odor. 


Cc Glossy pale yellow green color. Excellent con- Excellent 
dition. No fungi. Rope limber. No odor 

D (! Sample) Dark tan color, gray fungi on outside surfaces Bad 
Rope swelled and stiff. Musty odor 

D (2 Samples) Dull dart tan color, black fungi on fiber ends Fair 
(break off} (leaching). Rope stiff. No odor. 

5 (2 Samples) Good, clean, pale yellow green color, no gloss Very good 
due to earth adherence. Rope limber. No odor 

F Dirty dark gray color. Fungi: green, black Very bed 


brown. Rope swelled but limber. Odor 


: 
i 
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Specimens D and H showed the ad- 
vantage in increased drying out of 
any rope in improved resistance, 
such as practiced by firemen who 
spread their hose in the sun or those 
linemen who stretch out their wet 
ropes to dry before reuse. 

Electrical tests were not run on 
the 28 day burial specimens because 
the results of fungus decay and 
moisture were obvious. 


Exposure to Humid Atmospheres 

After the above tests, two sets of 
specimens, unburied and buried for 
28 days, were hung in a warm humid 
room maintained at 85 F and 98 
percent relative humidity. At the 
end of 109 days they were visually 
examined for fungi, color, stiffness, 
size and odor. Table V_ portrays 
what developed among the set of 
unburied samples, while Table VI 


shows the condition of the different 
ropes which had various types of 
treatments and 28 days of burial. 

The condition of those ropes was 
quite interesting in many ways: 

1. Accelerated effect of simulated 
jungle conditions in showing up var- 
ious colors of fungi, swelling, stiff- 
ening, etc. 

2. Advantage of fungicidal treat- 
ment in general. 

3. The differences in preserva- 
tive effects of various fungicidal 
chemicals. 

While utility company ropes in the 
U.S. are not exposed to jungle con- 
ditions, in underground or outdoor 
overhead line work, rope gets moist 
from exposure and rain and will be 
subject to decay and premature 
failure. Marine uses of rope are 
more subject to rotting and have 
even greater need for preservative 


treatment than utility rope needs. 

This article is written solely for 
the presentation of the facts ob- 
tained from the tests undertaken. 
No conclusions or recommendations 
are offered. 

The Dayton Power and Light Co. 
purchased a 600 ft length of one 
inch Manila “Blueheart” rope that 
was treated experimentally by the 
Hoover and Allison Co. with “Cuni- 
late,” a particular trade name of cop- 
per-8-quinolinolate supplied by the 
Scientific Oil Compounding Co. of 
Chicago. 

This test rope will be used as a 
field trial rope by our Underground 
Rope. It will be some time before 
we know its capabilities. 

We wish to extend our thanks to 
the Plymouth Cordage Co. of Chi- 
cago for the use of the two photo- 
graphs shown in this article. 


Gilbert Station Control Room Has 
Unusual Louver-All Ceiling 


By P. E. KING 
Illuminating Engineer, Gilbert Associates, Inc. 


T THE Gilbert Station of New 
Jersey Power & Light Com- 
pany a recently-completed louver- 
all lighting installation in the main 
station control room incorporates a 
novel method of installing slimline 
fluorescent lamps above the louvers. 
Much has been written about lou- 
ver-all ceilings but few data are 
available about placing the lamps 
above the louvers. 
This installation seems to work 
out satisfactorily and here is how it 
was made. 


Fig. |. 


A metal wire duct 2% in. by 3 in. 
was provided, and lamp sockets 
were placed on 12-in. centers on the 
sides of the duct, contrary to usual 
practice. This permits unusual 
flexibility; lamps may be easily 
added by merely adding sockets and 
wire if higher intensity lighting is 
required in the future. 

The ballast heat problem has 
been taken care of by placing the 
ballasts at a remote location. The 
ballasts are located in the room 
above the control room and are con- 


General view of louver-all ceiling as installed in main control room at Gilbert 
Station of New Jersey Power & Light Co. showing how uniformity of louver brightness 


provides good illumination on control panel 
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Fig. 2. Detail of Gilbert Station louver-all 
ceiling. This shows wire duct with sockets 
on sides and fluorescent lamps mounted at 
right angles to and between ducts, con- 
trary to usual practice. Ballasts in room 
above ceiling. Incandescent lamp on bot- 
tom of duct for emergency lighting 


nected to the lamp raceway by a 
connecting wireway. The remote 
location effectively eliminates all 
noise and heat from the control room. 

Soundproofing material was 
placed on the ceiling; and all ex- 
posed metal was painted flat white. 
Reflectors were omitted above the 
lamps; thus the entire ceiling area 
acts somewhat as a large coffer. Ex- 
cellent uniformity of louver bright- 
ness is thus obtained. 

Lamps used are 4500-deg., white, 
96-in. T-8 slimline lamps, operated 
at 200 M.A., used throughout the in- 
stallation. They provide an “in- 
service” intensity of 85 foot-candles 
at desk height. Incandescent 60- 
watt bowl-silvered lamps are placed 
at strategic locations on the bottom 
of the duct to provide emergency 
illumination. The incandescent 
lamps provide 5 foot-candles of in- 
tensity for emergency illumination. 
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Minimizing Heat Losses 


in a Thermoelectric Generator 


N JANUARY of this year in a re- 

view of methods for improving 
the efficiency of proposed thermo- 
electric generators, a method first 
suggested by Denzig was discussed 
briefly. Under certain conditions 
very high over-all efficiencies, on the 
order of 80 percent, are possible with 
this generator. It is the purpose of 
this article to discuss this method in 
greater detail and to present one 
technique for its possible develop- 
ment 

The design of a thermoelectric 
begins with the assumption of a cer- 
tain heat loss by conduction from 
hot junctions to cold junctions in 
percent of the desired generator 
capacity 

Considering a 500-kw generator, 
for example, the conducted heat loss 
can be assumed at 10 percent or 50 
kw. If the 500 kw is power delivered 
to the switchboard through a d-c to 
a-c converter having an efficiency of 
90 percent, the power delivered to 
the converter must be 555 kw. Add 
to this a 20 percent heat loss due to 
the Joule effect (lI R) in the gener- 
ator conductors plus the 10 percent 
conducted heat and the total 
which must be delivered to 
in the form of heat 
One other loss to 


loss 
power 
the generator 
energy is 716 kw 


be added at the end of the initial 
calculation is the electrically con- 
ducted heat loss at the cold junction, 
due to the Peltier effect. 

To begin with, assume the 50 kw 
conducted heat loss is rejected at 
the cold junctions of a thermopile, 
these junctions having an operating 
temperature of 100 F. The hot 
junctions will operate at 500 F. The 
thermocouple materials are graphite 
and silicon-carbide, both refractory 
materials which develop a high ther- 
moelectric emf as shown by the per- 
formance curve in Fig. 1. 

From Fig. 1, for a hot junction 
temperature of 500 F (260C) the 
emf developed per couple is 0.08 
volts. In order to develop 125 volts 
in this themopile it is necessary, 
then, to have 1250.08 or 1563 ther- 
mocouples in series 

The 50-kw heat loss is equivalent 
to 170,600 Btu per hr. From Table 1 
the heat conductivity of silicon-car- 
bide and graphite respectively is 
6.3 and 9.435 Btu per hr per sq ft 
per deg F per ft. The size of each 
conductor from hot junction to cold, 
for simplicity, will be such that each 
will conduct the same amount of 
heat. In other words the silicon- 
carbide conductor will have 9.435 
6.3 or 15 times the cross sectional 


A little over @ year ago, in the August 1949 issue, Curtiss Bassett presented 
an article outlining the design of a possible thermoelectric generator utilizing 
a thermocouple made of carbon and silicon-carbide. Preliminary calculations 
indicated that if this type of generator could ever be constructed it would 
have high efficiencies and could revolutionize our whole method of producing 
electric power. Subsequent study showed that the design of such a genera- 
tor was beset by a great many difficulties but that methods might be evolved 
to overcome some of these difficulties. In January of this year we published 
another article on this subject by Mr. Bassett, concerning these problems, 
and now, in this article, he describes his further studies in this direction. 
Admittedly, the difficulties lh ge but if this type of generator could be 


developed along with a meth 


of heating it by means of nuclear energy, 


our future power problems would not need to worry us ~ longer. We pre- 


sent this latest discussion by Mr. Bassett for your thoug 


tful consideration 


area of the graphite conductor. The 
length of each conductor will be 
taken as 6 inches. 

The required area of silicon-car- 
bide is found to be 170600 2 xX 
6.3 = 400 0.5 or 67.7 sq ft. For 
graphite it is 45.2 sq ft. Each silicon- 
carbide conductor will then have a 
cross sectional area of 67.7 x 144 = 
1563 or 6.24 sq in. Each graphite con- 
ductor’s cross sectional area must be 
4.16 sq in. 

From Table 1 the electrical resis- 
tivity of silicon-carbide and graphite 
respectively is 0.0331 and 0.000311 
ohms per cu in. Thus the resistance 
of one silicon-carbide conductor will 
be 0.33 & 6 6.24 or 0.0318 ohms. 
The resistance of one graphite con- 
ductor is 0.00045 ohms. Per thermo- 
couple it is then 0.03225 ohms, and 
for the thermopile it is 1563 » 
0.03225 or 50.4 ohms 

The power developed and the cur- 
rent flowing in the thermopile may 
be calculated by substitution in the 
two familiar equations: 

P=EI 
0.20P = 

the coefficient 0.20 being the 20 per- 
cent Joule heat loss to which the de- 
sign is limited. The current is found 
to be 0.5 amp, and the power, 62.5 
watts, a very small part of the de- 
sired total. 

The Peltier heat loss may be cal- 
culated from Equation 6 of Ref. 2: 
Q=PTI per thermocouple. 
This gives a loss of 0.0003 * 533 » 
0.5 X 1563 or 125 watts, twice the 

useful power. 

Superimposed upon the thermo- 
pile whose performance was just 
calculated is another thermopile 
operating at higher temperature. 
Its cold junctions are adjacent to 
the hot junctions of the above ther- 
mopile and, being somewhat hotter 
(50F), radiate heat thereto, the 
amount being the 50 kw conducted 
heat loss plus the 0.0625 kw power 
increment plus the 0.125 kw Peltier 
heat loss or 50.1875 kw. This is the 
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conducted heat loss for the second 
thermopile. 

It is now possible to calculate the 
performance of the second thermo- 
pile and then a third, etc. In each 
succeeding case the conducted heat 
loss will be larger by the increment 
of useful power removed from the 
thermopile of next lower tempera- 
ture. The final thermopile will then 
be that one which will conduct 716 
kw of heat from hot junction to cold 
minus a certain increment which 
will become useful power. 

The performance of the final ther- 
mopile may be calculated in a man- 
ner similar to that of the first ther- 
mopile. For simplicity, assume that 
716 kw is the conducted heat loss. 
From Table 2 the increment of use- 
ful power is seen to be 30.463 kw. 

An average of the first and the 
final increments of useful power is 
15.26 kw per thermopile. The re- 
quired number of adjacent or super- 
imposed thermopiles is thus 500 + 
15.26 or 33. The average tempera- 
ture difference between hot and cold 
junctions for each thermopile is 


g 
3 
2 
4 
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2 4 6 8 
HOT JUNCTION TEMPERATURE - 100 C 
Fig. |. Hot junction temperature—Thermal 
Emf relationship of the graphite-silicon 
carbide thermocouple 
(Cold junction temperature constant at 


10225 deg F including the tem- 
perature drop (50 F) required for 
radiation between the cold junction 
and hot junction of adjacent ther- 
mopiles. The required temperature 
of the hot junction of the final 
thermopile is thus, 33 * 10225 + 100 
or 337,525° F. 

Is this a ridiculously high tem- 
perature? At first blush it certainly 
seems so. No doubt, with controlled 
release of nuclear energy the actual 
temperature is theoretically possible 
to attain; however where are the 
materials that can stand such a con- 
centrated heat? The answer is, of 
course, that no known materials can 
possibly withstand this temperature 
under ordinary conditions. Will 
they withstand such a temperature 
under any conditions? 

The answer is probably “Yes.” 
The answer is modified because no 
experiment at this high temperature 
nor at any temperature within 
100,000 degrees of it has been per- 
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Average Properties of Thermocouple Materials 


Property Silicon 
Heat Conductivity 


63 
Electrical Resistivity 0.0331 


Graphite 


Units 


Btu / hr /sq °F 
Ohms per cu in. 


9.435 
0.00031! 


Table 2. Thermoelectric Generator Performance 


Thermo- Temp. 

pile Cold 
Jctn 
100 


2 550 
33 317525 337525 


Useful Peitier Current 


Power 


Emf per 
Kw Amps 
0.0625 0.125 0.08 0.5 


30.463 3.308 243.7 


formed with the specific object in 

mind of making a material withs 

this heat concentration. 

A great volume of work has been 
performed, however, in the physics 
of high pressures, tremendously 
high pressures. Some of the more 
interesting results of this work as 
far as the problem at hand is con- 
cerned may be summarized in three 
statements: 

1.) There is no evidence that there 
is a critical point between solid 
and liquid. Any substance can 
be prevented from melting at 
any temperature, no matter how 
high, by the application of suffi- 
ciently great pressure. Ref. 3 
In general the rise in electrical 
resistance with temperature can 
be offset by the application of 
pressure. Ref. 3 
The effect of pressure on ther- 
moelectric emf is very slight, 
however in general emf in- 
creases with pressure. Ref. 4,5. 

Since there has been no experi- 
mental work performed in this 
country on either of the thermo- 
couple materials used above, viz. 
silicon carbide and graphite, it is not 
possible to predict quantitatively 
with any accuracy what pressure 
would be required to preserve these 
materials in their solid state at the 
high operating temperature of the 
above thermoelectric generator. 
Any equation of the curve of melt- 
ing point vs pressure presented in 
any of the high pressure literature 
is dependent for solution upon con- 
stants determined experi- 
mental data. 

It is not impossible, however, to 
hazard a guess. Bridgman, for in- 
stance, states that “under tempera- 
tures as high as those suggested 
this pressure would be of astronom- 
ical magnitude for ordinary solid 
substances.” This is true because 
of the nature of the curves of melt- 
ing temperatures vs pressure for 
those materials investigated. In 
every case the slope, change in melt- 
ing point temperature over change 
in pressure, of these curves is small; 
and there is no reason to expect 
something different from either 
graphite or silicon carbide. 

Among the substances investi- 
gated by Bridgman (Ref. 5) the 
smallest effect on the melting point 
was noticed on lithium. It rose only 
6.7 F for an increase of almost 1000 


atmospheres in pressure. The larg- 
est effect was noticed on camphor, 
234 F for 1000 atmospheres increase 
in pressure. Even if the latter value 
were true of graphite and silicon 
carbide, the required pressure to 
maintain these materials in the solid 
state would be around 21 million 
psi. 

Is this value unattainable? Is the 
case of a practical thermoelectric 
generator hopeless? These are 
questions beyond the scope of this 
paper, written more to pose the 
problem. The goal is rich. For in- 
stance, the over-all efficiency of the 
generator described avove was 500 
+ 716 or 70 percent, nearly twice as 
high as is now possible in our most 
advanced generating stations. 

There are other problems along 
with that of pressure to consider 
about this generator. Assuming the 
possibility of attaining the enormous 
temperature and pressure required 
above in a nuclear reactor, what 
would be the effect of introducing 


‘ silicon carbide into the normal car- 


bon pile? 

The entire problem should be in- 
vestigated initially by designing for 
a higher conduction heat loss than 
10 percent and a lower efficiency 
than 80 percent. This would lower 
the ultimate requirements of tem- 
perature and pressure. These re- 
quirements would be eased even 
more by an increase of the Joule 
heat loss due to the electrical resist- 
ance of the conductors, particularly 
in thermopiles operating at higher 
témperatures, since this Joule heat 
could be recovered in the thermo- 
piles operating at lower tempera- 
tures. 

Some attention should be paid to 
the amount of pressure which is 
required to prevent expansion of the 
thermocouple materials and whether 
it will approach the required pres- 
sure for stability of the material. If 
not then further compression of 
these materials will be necessary 
under operation. 

Whether the various kinds of 
radiant energy other than heat from 
the fissionable fuel would be con- 
verted into electrical energy in such 
a generator is something that no 
one knows nor will know until one 
is operated. If they were, again the 
ultimate operating temperature and 
pressure could be lowered, with an 

(Continued on page 106) 
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Here's the test floor set-up at Allis-Chalmers 
for testing their recently developed pump- 
turbine, which is reviving interest all over 
the country in pumped-storage hydroelectric 
power development. This is because of the 
obvious economy of « single efficient unit 
that will pump water into « reservoir with 
off-peak power and then generate valuable 
power from thet water p arm peat load 
periods. In testing pump-turbine, two iden- 
tical units are used, one being tested as a 
pump, other as turbine. (P.E. July, 1950) 
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Aspen, Colorado, has recently become famous both for the Goethe celebration 
last year and for its present activities as @ center of art, music, drama and the 
like. Here is power house of Mountain Utilties Corp.. supplying Aspen with 
electric power, generated primarily by the impulse-type hydraulic turbines in 
foreground, but with a Caterpillar Diesel set in the background for standby. 


This may not be biggest pipe in the world but it'll do until a bigger one comes along. It is the 25-f-diemeter reinforced-concrete Soap 
Leake Siphon « feature of the Columbia Basin Irrigation project in Washington. Walls 23 in. thick; lined with '/4-in. steel plete; will 


carry water to irrigate more than 250,000 acres 
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Not a great rocket-launching insta'l.tion but 
the famous Hungry Horse Dam of Bureau 
of Reclamation on Flathead River in North- 
western Montana. Nearly 500000 cu yd of 
concrete now in place. Tubes are penstocks 
leading to power plant (in foreground) 
which will produce 285,000 kw. Stored water 
will increase firm power capacity down- 


stream by 1,000,000 kw 


This 100,000-kva, 138,000-v transformer, first 
of four for the Union Electric Co., is largest 
in physical size ever built by General Electric 


Engineers of Erick Floor & Associates and Allis-Chalmers Mfg. Co. inspecting 
interior of one of three 62,000-hp hydraulic turbines for Bull Shoals development. 
Floor is consulting with U. S. Corps of Engineers on several of their projects 


Anderson Ranch Dam of Bureau of 
One of 53 Sturtevant fans for the Brooklyn- 
Battery tunnel. Each 281,000 cfm 13,500-kw hydroelectric generators 
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WO NEW INSTRUMENTS, the 
Penetron and the Probolog, 
have recently been added to the 
power engineer's and the mainte- 
nance man’s arsenal of weapons for 
forestalling tubing and piping fail- 
ures 
The Penetron, utilizing gamma 
radiation, enables the engineer to 
inspect, by non-destructive methods 
the thickness of tube and pipe walls 
especially to discover reductions of 
wall thickness with service 
not, however 
scale, nor of 


It does 
show the presence of 
pits or holes in the 
tubes 

The Probolog, an electromagnetic 
device him to 
non-destructive 
the condition of the 
tubes 


enables determine 
methods, 
metal in the 


whether 


also by 


there are 


that is 


The Penetron 


By 
ANDRIES C. deWILDE, 
Research Department 


The Detroit Edison Co. 


AINTENANCE ENGINEERS in 
steam-electric power plants 
are constantly faced with the prob- 
lem of trying to determine, by in- 
spection, the condition of the tubing 
generators 


in their steam particu- 
S larly the reduction in wall thickness 

with Because of the 
visual 


service limi- 
tubes 
Fare often removed that are still serv- 


tations of 
iceable as revealed by later dis- 


inspection 


examination On the 
tube ruptures have oc- 
unexpectedly These could 
have been prevented if an apparatus 
had been available that would permit 
determination of the wall 
thickness of the tubes in place. Yet 
mly the external 
face of the 


therefore 


and 
hand 


section 
other 
‘ urred 


actual 


internal 
tubes is 


sur- 
act essible; 
determination must be 
made from one or the other surface 
The problem is further complicated 


The Penetron and the Probolog — Two 
New Devices for Inspecting Tube and Pipe 


holes or pits or other wasting of 
tube metal. It was developed espe- 
cially for testing heat exchanger and 
condenser tubes. The Probolog 
graphs its findings on a chart as it 
operates 

Both these instruments were de- 
veloped originally in the oil refinery 
field, where operators face the same 
problems of non-destructive tube 
and pipe inspection, to forestall 
shutdowns and failures and save 
time during scheduled outages, as 
in the power industry 

Both the Penetron and the Prob- 
olog are designed primarily for 
testing of the tube metal itself 
There is, however, another instru- 
ment designed for measuring the 
thickness of scale in a tube, without 
regard to thickness of tube wall or 


by the fact that it is frequently im- 
possible to clean the tubes of all 
scale and slag accumulation 


Any method or apparatus used 
must permit a survey in a relatively 
short time, since boiler outages 
must be held to a minimum. 

For many years the oil refineries 
have been faced with a similar prob- 
lem, so general and important that 
extensive researeh was undertaken 
in order to develop an instrument 
that would permit wall thickness 
determination by a rather simple 
method. The Texas Co. finally de- 
veloped such an instrument known 
as the Penetron, and has made it 
available to the engineering field 

For the foregoing reasons, The 
Detroit Edison Co. is experimenting 
with it. This instrument was pur- 
chased from United Engineers of 
Tulsa, Okla., through which The 


Texas Co. makes it available. 


How the Penetron Works 
When you hold a piece of trans- 
lucent paper in front of a light, you 
can “see through the paper.” Actu- 
ally, only part of the light from the 
light penetrates the paper 
It is this light that you see 
Again, the side of the paper held 


source 


cover 


PENETRATING 


PROTEC See 
OFF 
“4 TOR 


Fig. | 


tangential head 


TUGE 


Principle of measuring tube wall thickness with the Penetron 


using gamma radiation 


Ray DETECTOR PRE - AMPLIFIER 


composition of scale. That instru- 
ment is the scale thickness indica- 
tor, also an electro-magnetic device, 
described in the article Forestall 
Boiler Tube Failures by Using This 
Scale Thickness Indicator, Power 
Generation, June 1949. 

To this latter device may now be 
added the Penetron and the Probo- 
log described below, giving the 
power engineer and maintenance 
man the same kind of help the 
physician and surgeon get from 
certain instruments for inspecting 
the recesses of the human anatomy. 
Now the power engineer can ex- 
amine the anatomy of his equip- 
ment in place, as does the physician, 
to determine whether or not an 
“operation” is necessary. Read below 
how these instruments work and are 
used 


towards the light “shines brilliant- 
ly.” It is actually the part of the 
light scattered back from the paper 
that you observe 

The Penetron operates in much 
the same way except that the “light” 
used is gamma radiation from a 
small amount of radium. Unlike 
the light, no external source of 
power is required or material ap- 
parently consumed to produce the 
gamma rays. It takes 1960 years 
before the quantity of radium is re- 
duced to one-half of its original 
value. 

To detect the gamma rays, special 
detectors, so-called Geiger Counters, 
are used. The radium source and 
detector are built into a frame with 
a pre-amplifier, to comprise the 
Penetron head. Two different heads 
are provided: One head, Fig. 1, is 
based on the principle of absorption 
of gamma rays by the walls of pipes 
when held between radium source 
and detector. The other head, Fig. 
2, measures the back scattering or 
“shine.” The instrument is readily 
portable, as shown 

Arrangement of the head of Fig. 1 
utilizes the principle of absorption 
A hollow needle containing radium 
is placed inside a heavy shield to 


Fig. 2. 
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wire RAYS SCATTERED BACK REACH DETECTOR 
GAMMA RAYS PENETRATING THROUGH PLATE 


Principle of measuring wall thickness with the Penetron 
standard head, either inside or outside « tube or on a plate 


q 


protect the operator. The gamma 
rays radiate through a window in 
the shield towards the detector. 
The gamma ray detector, or Geiger 
Counter, with a _ pre-amplifier, 
“counts” the number of rays and 
sends this number of impulses to 
the control case, where the average 
rate of count is registered on a 
meter. 

If the operator holds the tangen- 
tial head over a tube or pipe, 
some rays are intercepted and ab- 
sorbed by the metal and do not 
reach the detector. The result is 
that the meter reading is reduced. 
This reduction is proportional to 
the thickness and density of the in- 
terposing material. By means of 
conversion curves, a reading of the 
meter is converted into a thickness 
reading. 

The wall thickness thus measured 
is the average over a square inch, 
because the bundle of rays used 

(Continued on page 101) 


The Probolog 


By M. V. LONG 
Engineer 
Shell Development Co. 


HE PROBOLOG is a complete- 

ly portable electronic instru- 
ment designed for the non-destruc- 
tive testing of heat exchanger tubing 
and producing a graphical record 
representing the condition of the 
tube being inspected. 

In field inspections the probe is 
first projected by means of an air 
gun into the tube that is to be in- 
spected, as shown in Fig. 1, taking 
about 5 sec for a 20-ft tube. The 
probe puller is then attached to the 
probe cable and the probe is with- 
drawn at a uniform rate of either 
12 fpm, or 4 fpm, depending upon 
the speed chosen on the puller and 
amount of detail wanted on the 
record. While the probe is being 
drawn through the tubing, the elec- 


Fig. 
a heat exchanger tu 


1. The trong big is shot through 


Fig. 3. Measuring wall thickness of a tube with the Penetron tangential head 


tronic instrument graphically re- 
cords the results on a chart moving 
12 in. per min; thus a one-inch 
length of chart will correspond to 
1 ft of tubing at the high speed or 
4 in. of tubing at the low speed. 
Adjusting devices are provided 
in the instrument, so it can be 
adapted to varying conditions. The 
tubing diameter, wall thickness, and 
material may vary from one piece 
of equipment to another, depending 
upon the heat exchange surface re- 
quired and the operating conditions 
to be met. The standard tubing 
sizes vary from % in. O.D. to 1% in. 
O.D., and range in wall thickness 
from 8 to 18 gage. The long list of 
metals and alloys from which the 
heat exchanger tubing is drawn fur- 
ther complicates the conditions. 


(ce) 


Materials like aluminum, copper, 
admiralty, red brass, nickel, and 
stainless steel are but a few that the 
instrument is called upon to inspect. 
To meet this wide range of condi- 
tions, a flexible system of adjust- 
ments is readily accessible at the 
side of the instrument case. 


How the Probolog Records Defects 
To see how the Probolog record 
graphically represents 
tubing, 


defects in 
let's prepare a sample by 


drilling holes of known size along © 


one section of a length of good tub- 
ing, 
along another section. 
Fig. 3 shows us how 
would appear. 

At the bottom of Fig. 3 is the life 
record of a tube in actual service. 


this record 


. then pulled out at Fig. 2. Electromagnetic probe of the Probolog in 4 positions, showing how presence of 


constant speed, producing type of record hole changes magnetic field, varies impedance of two coils, which form lower legs of an 
impedance bridge, Fig. 4 


shown in Fig. 3 
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At the left we see the record of the 


tube after it has been in service 
about six months. The regular pat- 
tern of deflections is an indication 


yroduced as the probe passes the 
Cafes not an indication of holes. 
These deflections provide very con- 
venient space markings for later 
reference. The center graph repre- 
sents the same tube after 19 months 
of service and the third chart rep- 
resents the same tube at the end of 
30 months. Let us assume that we 
have inspected a statistical sample 
of the tube bundle and the graphs 
shown are representative of that 
sample. At this point the question 
that arises is just how bad is the 
condition indicated and should the 
unit be retubed 

The experienced operator could 
answer this question quite accur- 
ately by simply knowing the type 
of material and the instrument 
range settings; but when, at this 
point, a decision involving thou- 
sands of dollars in retubing costs 
nust be made, the wise and con- 
ervative thing to do would be to 
two or three of the tubes 
raphed and to split them for visual 


emove 


nspection. A_ correlation of the 
ecord with the pits and holes 
found visually will form a very 


Mpractical basis for a decision 


How the Probolog Works 
What are the underlying princi- 
ples and inner workings of the de 
vice? 
Fig. 2 show 
probe as it appears in use 


a cutaway view cf the 
A and B 
mre the coils, while the inner section 
Bhown shaded is the Dotted 
ines around the coils and emanat- 
ing from the core flanges, represent 


core 


THIN WALL 
SHOULDER ME TAL 
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‘SHOULDER! 
HOLE STAMPED! 
| 
HOLE) NORMAL | 
TUBING | 
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SPECIAL TUBE 
< 
4 
| 
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Fig. 3. Above—Type of Proboleg chart 
record produced by hole in tube. Below— 


Records of Probolog inspection as explained 
in teat 


the magnetic field produced by the 
1000-cycle alternating current flow- 
ing through the windings. The 
fields are similar and not affected 
by the hole at the left. Both probe 
coils are located opposite a good 
section of tubing. Now draw the 
probe through the tube to the left, 
as in (b) Fig. 2. The hole is now 
opposite coil B and the field has been 
distorted. A measurement of the coil 
impedances would reveal that the 
impedance of coil B was greater 
than it was in position (a) and 
greater than that of coil A. As the 
coil continues to move to the left, 
when the hole is half way between 
the two coils as in (c), the two fields 
appear the same. However, our 
measurement would indicate that 
the impedance of both coils had in- 
creased slightly. As the probe 
moves on to position (d), pattern is 
about the same as in (b), but with 
the relative coil positions reversed. 
In this position, impedance of coil 
A is higher than coil B, or the re- 
verse of (b). 

The two probe coils are the bot- 
tom half of an impedance bridge 
and the instrument records the di- 
rection and amplitude of the imped- 
ance unbalance, hence as the probe 
passes the hole, the pen first swings 
to one side, returns to center, and 
then swings to the other side. 

Figure 4 is a simplified block dia- 
gram of the instrument and probe. 
The probe forms the bottom half of 
an impedance bridge, the top half 
of which is made up of a fixed con- 
denser and the motor driven balance 
condenser. A low voltage source of 
1000-cycle current is supplied from 
the instrument for exciting the 
bridge. The bridge unbalance volt- 
age or error signal appears between 
points a and g in the bridge net- 
work, and is applied to the inovut 
of the electronic amplifier end dis- 
criminator system. This discrimi- 
nated and amplified signal drives 
the Dynapoise motor to mechani- 
cally position the bridge balance 
condenser until the error signal ap- 
proaches zero, at which time the 
bridge has reached electrical bal- 
ance. This motion causes the pen, 
attached to the condenser, to graph 
the chart record 

The Probolog instrument is built 
by the Foxboro Co. for Shell and is 
a modification of their Dynalog re- 
cording system 


Now Comes the $64 Question 


How will this instrument make 
or save us money? Several users 
throughout the world have in- 
formed us that they have saved 


more than the expenditure for the 
Probolog in their first field inspec- 
More than the cost of the in- 
recovered through 
tubing alone. In these 
reports no credit was taken for time 
and labor saved or for an improved 
utility factor. One large corpora- 
tion reported that they were able to 


tion 
strument was 


SAVINEZS in 


reduce their capital investment in 
spare heat exchanger bundles by as 
much as 30 per cent, and at the same 
time maintain a higher on-stream 
factor. 

Within the Shell group, large 
financial savings have been reported 
through the establishment of more 
efficient and systematic maintenance 
procedures made possible by the 
use of the Probolog. Removing the 
guesswork and the “my opinion” 
type of information from inspection 


> 


Fig. 4. Simplified diagram of impedance 
bridge operated by Probolog probe to 
actuate recorder 


records and replacing it with test 
records has made it possible to 
schedule the maintenance of heat 
exchange equipment. Record of the 
progressive rate of deterioration of 
heat exchanger tubing has, in some 
instances, indicated alterations in 
equipment for greater production 
and large savings. 

Of many reports of the successful 
and economical use of the Probolog, 
none shows greater potentiality in 
savings than those of the electric 
steam power industry. The out- 
standing work of Dr. Basquette and 
his co-workers of the Southern Cal- 
ifornia Edison Company exemplifies 
how to attack and solve some of the 
difficult corrosion problems in the 
power industry today 

The caption, “Probolog inspect 
and submit records as proof of qual- 
ity of material and workmanship,” 
is being found more frequently on 
orders and specifications for new 
heat exchangers and condensers 

desirable for both fabricator and 
purchaser, as it serves as an excel- 
lent final inspection record and as a 


future reference. 

The steamship companies, the 
shipyards, and the United States 
Navy have made good use of the 
Probolog in the inspection of steam 
condensing equipment and conden- 
sers in large refrigeration units on 
shipboard. Of importance to them is 
the assurance that. when a_ ship 
leaves its home port, it will be able 
to return without condenser failure 
or an expensive retube job in a 
foreign port 

When ships are carrying costly 
cargos of refrigerated and frozen 
foods they must not have refriger- 
ation system failure during the voy- 
age. Regular Probolog inspections 
of the refrigeration condensers in- 


sures against these failures, and 
helps prevent loss of perishable 
cargos 
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GETTING AT ROSENSTEIN’S VALVES 
In the July issue, Mr. Rosenstein pleaded 


CONTENTS 


guilty to the charge of locating valves in the If You Can't Reach That Valve—Use 7-League Gloves 74 
terrible places we sometimes find them. He 
did it, he said, with his little pencil, but at the Carbon Residue in Fuel Oil 16 
same time he passes the buck to the so-called By Paul F. Schmidt ; 
supervising engineers, chief draftsmen, check- i 
ers, etc. who, he implies, really are responsible. Improving Efficiency by Use of Waste Heat 7 
Be that as it may, the valves are in the God- FSET, See t 
— places we find them, and once Mr. King Coal Abdicates 7 al 
osenstein marks the spot on his drawing there By Bert Richards i 
is nothing left for the operator but to try to ee ; 
reach that valve somehow, either by acrobatics 3 
or by ingenuity. One gets tired of acrobatics and Kinks 
so the logical thing to do is to figure out some Emergency Hoisting of Materials ' 
way of getting at these valves without strain- More Turbine Governor Trouble 
ing one's sacroiliac. Stetheccepe 
This is not so difficult as might be supposed New Insulating Tape Forms Continuous Skin ; 
because there are a number of gadgets avail- i 
able, or that you can make, which will help you Basic Power Plant Figuring 82. 
to overcome the distorted geography of these By William H. Engelman : 
valves. As a matter of fact, it is often desir- ; 
able and necessary to place valves in loca- Making the Engine Run Stiddy 83 
tions remote from convenient operating posi- By H. B. McDermid ‘ 
tions and in such instances the remote control : 
of the valves becomes a specific factor in the Questions and Answers 85 


design of the system. Will This Shunt-Wound Generator Fit His Conditions? 


How Can They Stop Stack Emissions When Burning 
Sawdust or Waste Wood? 


How Much Steam Do These Heat Exchangers Save? 


Rather than give the secret of doing these 
things away here, we refer you to the opposite 
side of this page where you will find it all 
explained very clearly. We only hope that this 
article will not lead Mr. Rosenstein to com- 
pletely throw discretion to the winds and mess 
things up even more than they are. 


How Can He Limit Duplex Pump Speed? 


What is Rate Of Condensation Per Square Foot of 
Steam Coil? 


A Section of Power Engineering Devoted to 
PLANT OPERATION AND MAINTENANCE 


Technical Publishing Company 
110 S. Dearborn St., Chicago 3, fil. 
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Fig. |. A chain wheel on @ large overhead valve may enable you 
to operate it very conveniently without ladders, platforms or tak- 
ing @ roundabout path to the valve 


Fig. 2. Extension stems on overhead gate valves are another con- 
venient way of operating the valves from the operating floor with- 
out use of ladders or gymnastics 


F You Can't Reach That Valve — 
Use 7-League Gloves 


O, MR. ROSENSTEIN, according have to be operated! Instead, you piping designer have to think about 
to his guilty confession in the have to climb all over a maze of piping expansion, flexibility of pip- 
uly issue, page 53, has obeyed the piping and make like an acrobat 20 ing systems, proper flow in the pip- 
ontradictory commands of chief ft up off the operating floor, to get ing and other factors, in addition to 


ngineers, chief draftsmen, checkers at those important valves. This is obeying all the commands of the 
urchasers, valve manufacturers and 


thers, and has laid out the piping 
h your power plant so you can't 
your hot, eager trembling 
ttle hands on important valves that Mr 


the sort of thing the editor, in the assorted brass hats. But Mr. Glea- 
May issue, had inveighed against as son, in the September issue, 
one of the things that turn power that, even though his heart bleeds 
operators’ hair prematurely gray for the poor drafsman, who must 


says 


Rosenstein says he and the move those heavy valves and heavy 


Fig. 3. Left—Unusual combination of extension stems, floor stands 
and chain wheel on valves in a sewage disposal plant 
Fig. 4. Here are two large pat a ater gate valves on piping 
in @ waterworks plant. They might also be on condenser circulating 
water lines or large plant service lines 


~ 
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units of machinery all around the 
piping diagram, he still thinks it is 
possible to have good piping design 
and still put the valves where they 
can be reached conveniently. 

Well, suppose you have a plant 
all in operation in which all the 
valves have not been conveniently 
located by the draftsman sitting in 
the comfortable seclusion of his 
drafting room with a mint julep at 
his left hand, a sun lamp at his right 
and a soft foam-rubber pad support- 
ing his posterior. There are still a 
great many things you can do, 
especially if you use 7-league gloves 
—in short, devices that enable your 
hands to reach out to distances much 
longer than your arm reach; 10, 20, 
even 100 ft from a convenient posi- 
tion on the operating floor. 

By heeding the sapient words of 
G. W. Hauck, Manager, Engineering 
Sales of Crane Co., as presented in 
a recent edition of the Valve World, 
you can use these 7-league gloves 
to promote ease and speed of oper- 
ation as well as safety. The accom- 
panying illustrations show a num- 
bers of ways you can do this. 

And don’t tell us you can’t get the 
money to spend on a relatively sim- 
ple 7-league glove shown here. 
You're an engineer, aren't you? So, 
you know how to make a survey in 
considerable detail, analyzing the 
man hours used in running up and 
down stairways and doing gymnas- 
tics to operate the valves. There are 
often safety factors involved, too, 
which should be taken into account 
when it is imperative to have a valve 
operate exactly right even if that 
occurs only once a month or once 
every six months. Even a casual in- 
spection of many piping systems, 
says Mr. Hauck, will disclose many 
chances for saving man _ hours 
through judicious use of the auxili- 
ary equipment shown here. 

For example, in the simple case 
shown in Fig. 1, instead of using 
ladders or building a platform, per- 


Fig. 7. Large central stations frequently 
can justify motor-operated valves like this 
for remote control from a central point 


Fig. 5. Here is a simple indicator for non- 
rising stem gate valves 


haps all you need is the perfectly 
standard chain wheel which has 
been used, and sold, and advertised 
in the pages of Power ENGINEERING, 
for more years than we can remem- 

r. 

In other cases, overhead valves, 
especially in the smaller sizes, can 
be equipped with extension stems as 
shown in Fig. 2. 

The opposite condition of a valve 
below the operating floor, involving 
lost time in reaching it, while neg- 
lecting something else that has to 
be done at the same time, can be 
cured with a simple extension stem 
for the smaller valves, or for larger 
valves, a floor stand. Figure 3 shows 
an unusual grouping of valves in 
which, by proper use of floor stands, 
chain wheel and an extension stem, 
a number of valves can be reached 
from the catwalk without too much 
acrobatics. Absence from the oper- 
ating floor may be hazardous some- 
times, or there may be some risk in 
getting at an inaccessible valve. 


Fig. 8. Here is a mechanical centralization of valve control for an industrial process 


Fig. 6. Mechanical operation for this gate 
valve can be provided by a fluid-motor at 
low cost 


So much for valves that must be 
operated either infrequently or at 
least at reasonable frequency, con- 
sidering the manpower available 
and its cost. However, if a valve has 
to be manipulated frequently, it 
may be well to consider mechanical 
operation of it. 

This can be done by cylinder op- 
eration or motor operation at some 
distance from the control or operat- 
ing station. Figure 4 shows cylinder- 
operated gate valves, Fig. 6 shows 
a large gate valve operated by a 
fluid motor, while Fig. 7 shows two 
large gate valves operated by elec- 
tric motors. 

Choice of operating method de- 
pends on relative cost, power avail- 
able for operation, time cycle for 


operator by use of extension valve stems leading to the operating position 
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opening or closing and the like 
High unit cost of labor over several 
years will often justify an outlay 
for mechanical operators to say 
nothing of the advantages of in- 
creased safety, speeding up of op- 
eration and the like 

If an outside screw and yoke ot 
rising stem type valve is easily visi- 
ble, then you can quickly tell 
whether it is open or closed. How- 
ever, if it is a non-rising stem valve 
you will do well to equip it with a 
little indicator like that of Fig. 5, 
inexpensive and easily applied to 
iron bedy valves in sizes 12 in. and 
smaller while in service. You could 
even elaborate on this with contac- 


tors to operate a signal device 

For venting air from water or 
liquid lines or removing condensate, 
periodical operation of air vents or 
condensate valves can be a relative- 
ly expensive labor that would jus- 
tify the use of automatic air vent 
valves, steam traps and if necessary 
remotely operated valves 

One of the most typical errors in 
the improvised piping systems dur- 
ing the past few years of war and 
post-war activity has been the mis- 
application of valves, according to 
Mr. Hauck. Shortages existed and 
you had to take whatever valves 
and piping you could get, even 
though you knew they weren't right 
However, that situation is all over 
and you can get proper valves and 
valve operating devices now 

Improper suspension of piping by 
various expedients adopted during 
the last war is another common er- 


ror. Without adequate support, pip- 
ing can strain joints, distort valve 
seats and otherwise contribute to 
maintenance cost. These too can be 
be obviated by proper suspension 
materials now available 

On automatic devices and valves, 
installation of sediment separators 
may greatly reduce maintenance 
costs 

Piping varies in individual plants 
and the above examples are far 
from a complete list. They merely 
indicate the type of thinking about 
valves that may produce many 
economies in operating piping sys- 
tems 

Make your survey detailed and 
analytical and work it out for your 
management in terms of dollars and 
cents and you will often find that 
the 7-league gloves will pay off 
handsomely over a relatively short 
time 


Carbon Residue in Fuel Oil 


In this, the seventh of Mr. Schmidt's articles on the 
characteristics of fuel oil, he considers the effect 
of carbon residue upon the process of combustion. 


He describes the four ty 
in various grades of oil, 


pes of carbon, the residue 
the relationship between 


carbon and viscosity and other general relations 


By PAUL F. SCHMIDT, 
Allied Oil Company, Inc., Cleveland, Ohio 


HEN BURNING and discuss- 

ing fuel oils the subject of 
carbon is frequently included. This 
specification is sometimes confusing 
as there are actually four different 
types of carbon that can be present 
and unless fully understood, will 
become misleading. The following 
explanation should help to distin- 
guish between these types of carbon 


Four Types of Carbon 

1. Fixed carbon is the carbon of 
the chemical compounds in the oil, 
and is obtained by chemical analysis 
There is approximately 84 to 88 per 
cent of fixed carbon in any petro- 
leum product 

2. Free carbon is elementary car- 
bon, that has precipitated or has 
been knocked loose from the chemi- 
eal hydrocarbons due to the high 
temperatures and pressures during 
the cracking process, in the refining 
of an oil. This free carbon is present 
in some residual oils, and will be 
found floating and suspended within 
the oil It is detected as sediment 
in the BSW test by Centrifuge 

3. Carbon formation on burnet 
tips and walls of furnaces, that is 
due to the incomplete combustion of 
the fuel. This is pure carbon, and 
can be burned away slowly when 
the combustion becomes correct 
4. The carbon formed during the 


Carbon test is the fourth type 
When a sample of oil is burned in 
the absence of air, the oil may 
volatize completely or leave varying 
amounts of carbonaceous residue 
This residue is known as carbon 
residue, or sometimes erroneously 
called the carbon content of an oil 
Actually this is misleading, as this 
residue is the amount of carbon re- 
maining after evaporating all the 
volatile materials. Technically, the 
carbon content of an oil is the fixed 
carbon, but this residue from the 
carbon test is frequently referred to 
as the carbon content 

A distinction must be made be- 
tween the residual carbon, which 
forms due to the high carbon con- 
tent of the oil, and the carbon and 
soot which form as a result of poor 
combustion. Unless this difference is 
recognized between these two types 
of deposits, you may in some cases 
be blaming the oil for a condition 
with which it has nothing to do 


Methods of Testing 

The name of the Carbon test 
that is generally used is called the 
Conradson Carbon test. In this test, 
a certain amount of oil is weighed 
in a porcelain crucible. This sample 
is then heated by an open flame in 
a certain type of apparatus which 
excludes any air. The heating ex- 


pels all volatile material, leaving 
only the carbon residue. 


Carbon Residue of Various Grades 
The carbon residue varies with 
the grade and type of oil. 
Straight Run Cracked 
Oil Oil 
(Per Cent) (Per Cent) 
No. 2 Oil nil to 010 .010 to .030 
No. 5 Oil 40 to 7.0 6.0 to 8.0 
No. 6 Oil 6.0 to 9.0 7.0 to 15.0 
No. 4 oil is not listed as it is 
usually a blended oil, and its car- 
bon residue will vary from 0.50 to 
6.0 per cent 
According to the standard fuel oil 
specifications, there is no carbon 
specification for any of the 4 grades 
when used as industrial fuel oils 
There is a carbon requirement listed 


Conradson Carbon Apparatus. The crucible 
(a) holds the oi! sample 
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for No. 2 oil, but this generally 
refers to domestic oils. The reason 
for this, is that industrial installa- 
tions are not very critical to carbon 
residue, as long as the proper grade 
of oil is used. 

Oils produced by the cracking 
process will show a much higher 
percentage of carbon residue than 
straight run oils. This is due to the 
fact that cracked oils are heavier, 
and lower in gravity, as well as the 
types of chemical hydrocarbons 
present are different. These are the 
aromatic hydrocarbons, of which 
there are a greater percentage in 
cracked oils than in straight run. 
The aromatic hydrocarbons have a 
greater ratio of carbon to hydrogen, 
which accounts for the tendency to 
produce more carbon residue. 

When the gravity of an oil be- 
comes lower, the percentage of fixed 
carbon increases, and the carbon to 
hydrogen ratio increases. Therefore, 
as the carbon to hydrogen ratio be- 
comes higher, the carbon forming 
property of a fuel oil is larger. 
Gravity Viscosity Carbon Relationship 

There is usually no direct rela- 
tionship between gravity, viscosity 
and carbon. Not in all cases, but 
generally speaking a low gravity 
oil will frequently have a higher 
carbon content than a high gravity 
oil. Also high viscosity oils will 
have more carbon residue than low 
viscosity oils. Any variation will be 
due to the method of refining the 
oil, and whether or not an oil is 
blended, and the blending compo- 
nents 

A few illustrations are listed to 
help explain the above theory. 
Gravity Conradson 
A. P. I. Carbon 

12.0 

13.4 

15.0 

16.0 

18.0 

18.4 


Viscosity at 
100F S.S.U. 
3000 
1025 
1350 
1500 

440 
1350 
20.0 2450 
22.0 737 
34.0 42 


General Comments 

Most fuel oils have a carbon res- 
idue that is within the proper lim- 
its, and though grades 4, 5 and 6 
have large amounts, no_ trouble 
should be experienced if the correct 
grade of oil is used. With industrial 
burners, the carbon residue is usu- 
ally not too critical, except in small 
furnaces or smelting pots where 
the combustion chambers are small. 
With burners under large boilers, 
or with any type furnace with large 
combustion chambers, the residue 
content is not too important. No. 2 
industrial oils are low enough in 
carbon to refrain from causing any 
trouble. 

If any carbon trouble appears 
with any grade of oil, it should first 
be investigated before blaming the 
oil. The oil may be of a good grade, 


but still there may be some carbon 
difficulty. Usually this is not the 
fault of the oil, though it could be 
the wrong grade. The burner, the 
furnace, and the combustion can all 
create carbon trouble. 

Some burners cannot handle too 
high a carbon oil, causing carbon 
formation on the burner tip, which 
can build up and eventually close 
the tip opening. 

Small combustion chambers will 
sometimes have carbon buildups on 
the walls. The oil may not burn 
completely in these small chambers, 
or, as it leaves the burners, it strikes 
the brickwork, and carbon formation 
results. This condition may be due 
to the wrong grade of oil. 

If the burner is not centered cor- 
rectly, or if the burner tip is partial- 
ly blocked, throwing of the atomized 
oil against the side of the com- 
bustion chamber results. This con- 
dition is called flame impingement. 
This carbon formation is not due to 
the carbon residue of the oil, but 
rather it is the condensation of the 
oil vapors or atomized oil on the 
relatively cooler brickwork, forming 
carbon deposits. 

Too little primary or atomizing 
air, or too great an oil pressure, can 
produce incomplete combustion, 
forming carbon on burner tips or 
back of combustion chambers. 

If the preheating temperatures are 
too high, there can be carbonization 


Improving Efficiency 


by Use of Waste Heat 


at the burner tips. What happens in 
this case is that some of the oil is 
gasified due to the high tempera- 
tures, leaving a heavier oil which 
may have a much greater carbon 
residue content. Carbonization in 
the preheater can also result from 
too high preheating temperatures. 

With some types of burners, such 
as the steam atomizing type, when 
the burners are shut off, a little oil 
may leak past the oil valve, and as 
it hits the hot portion of the burner 
tip the volatile material in the oil 
vaporizes, and the residue forms 
carbon. 

In some open hearth burners, car- 
bon formation results due to leaky 
oil valves. The burner that is shut 
off can become carbonized, as the 
leaking valve permits a little oil to 
seep past, and the opposite burner 
will vaporize the volatile material, 
causing the residue to carbonize. 

When starting a cold furnace, 
there may be some carbon forma- 
tion, but this will burn away even- 
tually as the furnace and combustion 
chamber become hot. 

If the oil is causing carbon trouble, 
this condition can be eliminated by 
decreasing the carbon content with 
blending. Mixing and blending with 
a No. 2 oil, which has very little 
carbon, or with any oil that has less 
carbon than the troublesome fuel, 
will reduce the total carbon residue 
content. 


Examples of improved efficiency by utilization of 
waste heat as recommended by the British Ministry 


of Fuel and Power during last war ma 


serve to 


point out some similar improvements in this country 


By JAMES O. G. GIBBONS 


Durinc THE war the British Min- 
istry of Fuel and Power published 
information concerning the econom- 
ical use of fuel, and gave numerous 
examples of improved efficiencies 
gained by the use of waste heat. 
Since there seems some likelihood 
of another period of conflict some of 
these methods may be of interest 
now. The following examples of the 
economical use of heat discharged 
from internal combustion engines 
are given. 

Figure 1 shows diagramatically 
the method of waste heat recovery 
from a small 20-kw diesel engine 
at a plant in Kent, England. The 
jacket water is connected to the 
space heating circuit, and in this 
connection it is pointed out that if 
hard cooling water is used, it is im- 
portant that the circuit be a closed 
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one, otherwise the scale deposited 
in the cylinder jackets will interfere 
with the heat transfer and cause 
overheating. The engine exhaust is 
discharged through an exhaust 
boiler, and a radiator is installed in 
the jacket circuit for occasional use 
when no heating is required. 

The heat distribution is approxi- 
mately as follows. Power 20 per 
cent, jackets to heating 25 per cent, 
exhaust to hot water 22 per cent, 
making a total of 67 per cent. 

A much larger installation was 
made in the Bank of England, con- 
sisting of four 300-kw and five 520- 
kw sets. The jacket water and about 
half the waste heat from the exhaust 
go to waste heat boilers, which heat 
the Bank, and in winter the over-all 
efficiency is about 75 per cent. In 
summer the efficiency is lower, but 
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a large quantity of domestic hot 
water is required and a considerable 
part of the waste heat is used in this 
service. Another example is that of 
an electric generating plant, driven 
by internal combustion engines pro- 
ducing 3550 bhp in which the waste 
heat recovery took care of 51 per 
cent of the winter heating load, and 
the whole of the summer load 

Figures 2 and 3 illustrate the 
changes made in accordance with 
the recommendations of engineers 
at a British Paper Mill 

When the plant was first inspected 
there were three boilers in opera- 
tion. Engine exhaust at 45 psi was 
used on the digesters and evapora- 
tors, but the condensate could not be 
returned from the evaporators to the 
hot well, as it was contaminated 
with alkali 

Much of the equipment including 
the evaporators was not lagged and 
there was a considerable leakage of 
steam. Live steam was used on the 
size pot and the condensate run to 
waste. It was found that on account 
of incorrect trapping 37 per cent of 
the discharge from different sources 
consisted of uncondensed steam. The 
dryer was driven by two steam en- 
gines but could not take all the ex- 
haust steam, so 1400 lb per hr was 
The dryers 
had 15 rolls but only two traps to 
handle the condensate. The super- 
calender was not trapped as it was 
thought that traps would interfere 
with efficient operation 


blown to atmosphere 


The flue gas temperature was 
850 F. so in making the changes an 
economizer (not shown) was in- 
stalled, and after the following mod- 
ifications had been made it was 
found that two boilers instead of 
three would carry the load. The 
boiler feed pump exhaust which 
previously went to atmosphere was 
used for heating the feed water, but 
no changes were made at the pulp- 
ers 

The digesters and 
were lagged and arrangements made 
for using the exhaust from the evap- 
orators 


evaporators 


on the digesters. The space 
heating coils were also trapped 
After the made it 


was found that there was an excess 


changes were 


of exhaust steam, so arrangements 


were made for u s to heat the 
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Fig |. Waste heat recovery from 


diese! plant 


Fig. 2 and 3. Die- 
grams illustrating the 
changes made in « 
paper mill which re- 
duced the coal con- 
sumption from 126 to 


86 tons per week 
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size pot, and also for supplying the 
space heating coils. Flash steam 
from the dryer was also added. 

The changes on the paper ma- 
chines reduced the steam consump- 
tion from 2800 lb per hr to 2250 Ib 
per hr, and to avoid wasting excess 
steam, one of the engines was re- 
placed by an electric motor, taking 
current from the mains. The more 
efficient handling of the condensate 
reduced the power required by the 
dryers from 100 hp to 92 hp. A trap 


was installed on the super-calender 
as it was found that it interfered 
with the operation 


After these changes had been 
made, the coal consumption was re- 
duced from 126 to 86 tons per week, 
and the make up water from 10,800 
lb per hr to 7150 |b per hr. 

It may be noted that in a few 
cases the figures shown do not quite 
check, but the discrepencies are 
small and of no practical signifi- 
cance. 


KING COAL ABDICATES 
By BERT RICHARDS 


LATELY WE HAVE noted a number 
of straws flitting round in the 
breezes of “event currents.” When 
more closely scrutinized they would 
seem to indicate that at least one 
royal personage is about ready to 
abdicate his top position as Ameri- 
ca’s Number One power source. 
King Coal is sick, and Dr. Lewis, the 
court physician, didn’t improve mat- 
ters any during the past year. 
Thousands of former loyal subjects 
have openly hoisted the rebel flag, 
eagerly inviting some other poten- 
tate to step up on that throne, tem- 
porarily at least. Already there are 
four husky ambitious eligibles with 
an eager eye on the royal parking 
space, gas, oil, watts, and that lusty 
infant—the electron 

I recently cased a big city from 
about two thousand feet nearer 


heaven on a cold day, and in three 
minutes counted five hundred sig- 
nal smokes lit by Chief Nuisance and 
his warriors. More recently we read 
of active warfare by civic authority 
on the same renegade tribe, the 
primary object being the elimination 
of visible smoke. Action is to be 
taken against any offender who 
emits smoke beyond a_ certain 
Ringelman density as laid down by 
statute. Yet that same program 
leaves the invisible poisonous com- 
bustion products to carry on scot- 
free. Every coal-fired plant burning 
either anthracite or bituminous, dis- 
charges a certain percentage of fuel 
into the air which we breathe, as fly 
ash and soot, and as carbons mon- 
oxide and dioxide. Besides the nui- 
sance value and threat to health 
scientists do declare that most of 
London's famous fogs are due to 
smoke; it is worth some effort to kill 
the stinker 
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For years, during vacant moments 
I have dreamed of sealing up coal 
mines which are past their produc- 
tion prime, firing them and pumping 
the gas to customers. True, the large 
sized pipelines would be costly, even 
as those Big and Little Inch oil pipes 
from Texas to Linden, or Leduc to 
Port Arthur, but elimination of rail- 
way gondolas, coal trucks, wheel- 
barrows, conveyors, and finally of 
smoke is worth it. 

The great West is pretty well taken 
care of by its own supplies of natu- 
ral gas, even when teeming industry 
settles there, as we will no doubt 
live to see. At the same time arti- 
ficial fuel from coal mines could 
nearly satisfy Eastern needs. 

Diesels, which use oil without dis- 
tillation, and gas turbines bid high 
as a factor in our immediate power 
needs. Diesels are still somewhat 
cumbersome but they are efficient 
and constitute an ideal type of prime 
mover in many services. The gas 
turbine is still new but now that 
some of the metallurgical problems 
have been solved they offer wonder- 
ful possibilities and they will become 
larger in the years immediately 
ahead. 

Electric energy consumption has 
doubled during each of the last three 
decades and still the demand con- 
tinues. More and more steam sta- 
tions have been built because there 
has not been enough easily avail- 
able hydro power to go around. Re- 
cent headlines announce that work 
will start soon on projects to utilize 
more Great Lakes water on its way 
down Niagara and the St. Lawrence, 
none too soon either. From an engi- 
neering viewpoint, falling-water po- 
tential not used is just shortsighted, 
criminal waste. 

Men in a position to know what 
they are talking about, say that it is 
feasible to transmit current ten times 
the present hundreds of miles by 
cable, and that we will live to see it 
delivered wirelessly. That would 
bring us millions of hydro-horse- 
power now beyond reach in remote 
areas of the continent. 

Per horsepower hour as now de- 
livered by Ontario’s provincially 
owned system, the charge is about 
one half of a cent. Any manager who 
would maintain stokers and shovels, 
cylinders and cinders, coalpiles and 
conveyors, and smoking chimneys 
rather than pay half a cent per hp-hr 
at a switchflip, should take an ele- 
mentary course in economics. Just 
guarantee an infallible supply of 
current and he is a permanent cus- 
tomer. 

Our newest magic, atomic fission, 
is actual creation of a new form of 
energy, and—taken one step further 

of industrial power, from Uranium, 
U235, and later derivatives U238 and 
239. Industry will work on a prac- 
tical “free energy” basis, all motive 
power converted into electricity 
which is a big hefty child in the 


Mr. Richard's predictions are his own 
We feel he is a little optimistic 


teeming electronic family. 

As a strictly amateur student, I 
confidently predict that within the 
next decade or two we will run 
autos with a fist-size engine using 
U240 at the rate of half an ounce a 
year or so. That a pound of IT will 
propel the Queen Mary ten times 
around the world, will drive the big- 
gest plane steadily for a year, and 
that every house and igloo in Can- 
ada will be heated electrically-elec- 
tronically from central plants.’ 


PRACTICAL 


EMERGENCY HOISTING 
OF MATERIALS 
By H. B. McDERMID 


IN WORKING ON the erection of 
power plants, it very often happens 
that considerable amounts of mate- 
rials must be hoisted in places where 
no power hoists of any kind are 
available. Usually when a job gets 
along far enough so that permanent 
cranes are installed, they are found 
to be the minimum that the oper- 
ating and maintenance crew can get 
along with, and the erecting crews 
are forced to get along with as little 
as possible. So it is almost impos- 
sible to obtain hoisting aid, unless 
the gang boss knows how to rig his 
own and can do it with the maxi- 
mum of safety and efficiency and the 
minimum of the materials and labor. 

Sometimes he may be able to get 
a “hitch” on some existing high 
point that will serve his purpose, 


guy 


guy 


Details of the home- 


made gin pole 


POWER 


(Smaller electronic plants are not 
presently feasible because of the 
massive protection and shielding re- 
quired.) All this providing, of 
course, that no one splits things 
wrong and wipes out every living 
cone in one sudden stupendous 
ash. 

In the meantime, don’t waste 
smoke. It is a valuable fuel if you 
can combust it properly, and a 
darned nuisance when turned loose 
anywhere. Up and Atom! 


HINTS 
AND KINKS 


such as a member of the building 
framework high above; more often, 
however, his work is in a barren 
location, where there is nothing on 
which a hitch can be taken. In such 
cases he must supply his own point 
of support, and about the only thing 
that is likely to be available is a 
gin pole. These can be used in many 
sizes, from light lumber or pipes for 
use on light loads to giants made of 
heavy poles, with steel cables for 
guy lines, or perhaps steel columns 
set up to lift loads of many tons. 
But for small weights a very com- 
mon and serviceable pole is made of 
sections of standard pipe, often only 
one or two sections in height, with 
the sections screwed tightly together. 

One example of the use of a mod- 
erate size rig comes to mind; it was 
decided to place five concrete piers 
along a narrow wall that had started 
to fall over. The wall was at the 
end of a lumber storage shed that 
was held up by two end walls, and 
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by interior posts the open sided 
building having 300 ft. sides and 100 
ft. ends. Only one end wall had 
started to topple, and no part of the 
building was heavy enough to be of 
any use in trying to restore the wall 
to its original position. As a conse- 
quence it had to be shored back to 
place with timbers and jacks, push- 
ing from the ground, below the one 
story wall. Having gotten it back 
to a vertical position, the concrete 
piers were formed up on the out- 
side with proper anchors through 
the brick walls to insure the two 
staying together, and vertical, so 
long as the buttress piers stayed that 
way. The problem was to get the 
conerete into the tops of the forms 
some 14 ft off the ground, with no 
equipment, except some rope, and 
a tractor for power. The gang boss 
solved the problem with a single 
section of 2% in. pipe taken from 
the stock rack 

Two long ropes, doubled, with 
clove hitches thrown at the mid 
point, and placed over the top of the 
pipe, made four good guy lines, and 
could be placed quicker than one 
can read this. A boom was needed 
so wheelbarrows being hoisted could 
clear the pole even up near the top, 
so the gang boss hung a four foot 
4 by 4 in. boom under the point 
where the guys were attached, hold- 
ing one end to the pipe with a loop 
of pipe strap and nailed to the two 
sides of the boom, while a rope at 
45 deg held the outer end up, being 
lashed around the pipe just below 
the guy lines fastenings. On this 
boom he rigged a single hoist line 
running through pulleys at each end 
of the boom and down to a third 
pulley near the ground and leading 
off to his tractor 

All this rigging was done on the 
ground before the pole was raised, 
work could be done easily 
and also quickly. When the pole was 
placed, the guys were adjusted, so 
it leaned slightly along the edge of 
the nearly flat roof and a landing 
platform and runway placed across 
the 100 ft of roof. The hitch end of 
the hoist rope had three parts; two 
rings to slp over the barrow handles 
and a hook to engage the wheel. The 
concrete was bought delivered and 
ready mixed, placed at the foot of 
the pole The ground man hooked 
on a full barrow, the tractor oper- 
ator pulled it up above the landing 
platform, where the roof man swung 
tin ove the spot” and signalled 
to lower, then he unhooked it and 
hooked an empty barrow to go down 
to the ready-concrete truck, using 
only the single hook for the down 
trip. There the empty was changed 
for a full barrow and the cycle 
began over again. The tractor man 
was quick and cooperative, and 


crowded the job along; the rest fell 
in step and took the job as a new 
game and really “went to town,” 
keeping the barrows going at top 
speed, making the concrete contrac- 
tor happy, and getting the job done 
in quick time. Someone passed word 
to the plant superintendent and 
even he came to watch the gang he'd 
been told had suddenly gone speed 
crazy 

After the forms were filled, some 
16 yards only, it was a simple mat- 
ter to take down the rigging. and an 
hour later nothing remained to show 
how the job had been done—one of 
the many advantages of using a 
light gin pole 

By adiusting the guy lines on such 
a pole to lean it slightly, the load 
can be carried sidewise to a con- 
siderable degree in any direction 
Therefore, if the first setting does not 
place your load exactly where you 
want it, a change in location of a 


short distance can easily be made. 
The whole pole can also be readily 
moved by setting the base over a 
short distence, then adjusting the 
guy lines to again bring it vertical, 
repeating as often as necessary. 
Steel tank crews often move their 
gin poles from tank to tank in this 
manner as they build a row of them 
They usually have their steel pipe 
pole with a hole drilled crosswise 
through it to take a bolt near the 
bottom, then use a crowbar on each 
side simultaneously to move it 
along. A wooden strip can be used 
for a foundation in soft dirt or sand. 
Larger poles need larger tackle, not 
only for hoisting; they often carry 
rope blocks at the lower end of their 
guy lines so the pole can be handled 
with safety 

All in all, the gin pole is a mighty 
handy tool to the man who needs 
it and will take the trouble to learn 
how it should be handled. 


MORE TURBINE 
GOVERNOR TROUBLE 


By C. BROOKS HUDSON 


Tue articte by Albert H. Moulton 
in the May, 1950 issue of Power En- 
GINEERING regarding the failure of a 
5000 kw. turbine generator which 
failed to take the load recalls to the 
writer's mind a similar experience, 
although the trouble was located 
elsewhere 

Arriving at the plant one morning 
the Chief found the night operator 
all in a dither because the 2500 kw 
turbine unit which ran in phase with 
a hydraulically driven generator 
located several hundred feet away 
could not be made to carry it’s full 
share of the.load 

Fortunately there was sufficient 
water power to hold the frequency 
up without loss of load 

The accompanying sketch, Fig. 1, 
shows the arrangement of the oper- 
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Fig. |. Arrangement of operating cylinder of 
turbine governor 


ating cylinder, the piston and valve 
rods which were screwed into a cen- 
tral connecting piece and held from 
backing out of place by the two cot- 
ters shown. 

After removing his coat and hat 
the Chief walked around to the op- 
erating cylinder, squat down and 
took a look and called for a pipe 
wrench, applied it to the valve stem 
and started screwing it into the cen- 
ter connecting piece. Each turn 
brought a corresponding pick-up of 
the turbine load until the governor 
finally began to function and auto- 
matically close off the governor 
valve as the turbine took its share 
of the load 

The Chief continued screwing the 
valve stem into the center piece until 
the empty cotter holes in the stem 
again lined up when a new cotter 
was inserted 

It appeared that there was some 
slack in the threads between the 
valve stem and the center piece and 
as the turbine load changed, the up 
and down motion of the valve stem 
brought sufficient strain on the cot- 
ter pin to cause it to break and slip 
out of place allowing the valve stem 
to screw out of the center piece until 
it had insufficient travel to allow 
enough steam to enter the turbine 
to carry the load. 

Here was a case where any oper- 
ating engineer worthy of the name 
should have been able to diagnose 
the trouble and apply the remedy 

Another instance of governor 
trouble of a more serious nature oc- 
curred in another plant and is il- 
lustrated in Fig. 2 

The Chief's desk was located in 
the engine rcom near the 750 kw. 
turbine generator, which was run- 
ning alone at the time, furnishing 
power to a small street railway sys- 
tem as well as a portion of the 
power and lighting load in a small 
city 

A sudden drop in speed by the 
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turbine was quickly noted by the 
Chief whose ear was attuned to the 
musical hum at the correct speed. 
Hustling over to the turbine he 
noted that the stud which connected 
the governor yoke with the floating 
lever which positioned the pilot 
valve admitting steam to the operat- 
ing cylinder had broken off, putting 
the governor out of commission 
Fortunately there was a frequency 
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Fig. 2. This governor failed because the stud 
broke due to corrosion 


indicator on the turbine gauge board 
and the Chief, watching the frequen- 
cy and operating the floating lever 
by hand, was able to control the 
speed closely enough to prevent loss 
of load until another unit was phased 
and took over the load. 

Since the governor stud and the 
ball joint connecting it with the gov- 
ernor yoke was well lubricated the 
Chief was curious to know what had 
caused the stud to corrode to the 
point of breakage. 

A call to the company supplying 
the oil brought a service man. His 
answer was that, at that time, sul- 
phuric acid was used in the refining 
of lubricating oil and unless all the 
acid was subsequently removed, the 
remaining acid would cause corro- 
sion. 

This governor design was used for 
many years by one of the larger 
turbine builders and perhaps still is, 
in fact the writer has two turbine 
units in his present plant with this 
design but so far has experienced 
no trouble. 


SIMPLE STETHOSCOPE 
By C. P. PEROT 


Various pEvices have been de- 
scribed from time to time for listen- 
ing to machinery noises. The sim- 
plest device I have found, and one 
that is generally in the pocket, or 
hand, of a trouble hunting engineer, 
is a two cell flashlight with a one 
piece metal case. The ear is placed 
on the lens and the edge of the bot- 
tom touched to the machine under 


suspicion. By inclining the “stetho- 
scope” somewhere between 15 and 
30 degrees from vertical the inten- 
ity can be varied to suit conditions. 
It is admitted that this rod is too 
short for some conditions and that 
it should only be used by bald engi- 
neers if there are sprockets or belts 
nearby but it serves very nicely for 
the majority of cases. 


MriniaturizaTion of electronic 
components has produced some 
startling contrasts. While conven- 
tional magnetron tubes use voltages 
of 20,000 to 30,000, a new miniature 
magnetron developed by the Signal 
Corps uses less than 100 volts. The 
new tube is four inches long and 
about the diameter of a lead pencil. 
—Ohmite News 


NEW INSULATING TAPE FORMS 
CONTINUOUS SKIN 


Layers of a new insulating and 
splicing tape based on Bakelite poly- 


ethylene resins weld into a contin- 
uous elastic skin within a few min- 
utes after wrapping around a cable 
splice (see illustration—top) or tool 
handle (bottom left). Wrapped 
around a ping-pong paddle handle 
and cut a few minutes later (bot- 
tom right), the tape is removed in 
one solid homogeneous mass. The 
plastic base keeps the self-bonding 
tape flexible despite severe weather 
conditions. The tape is unaffected 
by temperatures ranging from 120 
F to as low as 30 deg below zero, F. 
The seal made with this tape requir- 
ing no adhesive material, is a posi- 
tive, permanent, moisture and air- 
tight seal. It is unaffected by cor- 
rosive fumes, ozone, sunlight and 
oxygen. For application, the tape is 
stretched to two or three times 
normal length, then wrapped norm- 
ally. It is almost impossible to un- 
wrap or delaminate. The tape is ex- 
tremely useful to industry for in- 
sulation and harness wrapping, to 
bind wires together or to some rigid 
object. Both clear and black forms 
of the tape are produced. 


Photographs showing how the polyethylene tape welds into a continuous surface after i 
has been applied 
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Engineering Constants 


What They Are, Why They Are 
Tabulated and How to Use Them 


URING MANY YEARS as in- 

structor in steam power eng!- 
neering and allied fields to the 
higher type of operating engineers 
and power-station superintendents, 
I discovered that on numerous oc- 
casions these men had trouble or 
great inconvenience in using for- 
mulas with constants, so frequently 
found in the engineering handbooks 


In using these constants, one must 
be definitely sure what they are 
what they mean, and how they 


should be applied. Lacking know!l- 
edge of the derivations of constants, 
many questions arise and it often 
requires considerable time to solve 
problems and be sure the answers 
are correct 

This gave me the idea that there 
was great need for a tabulation of 
constants, arranged in order of their 
numerical values so that they could 


easily be located, and with a de 


scription of the derivation of each 
where necessary 

The questions about these con- 
stants may be of the following 


nature 
a. What do these figures represent 


in a formula” 

b. How have these figures been 
obtained” 

c. What quantities do these fig 
ures involve; such as, length, areas 
volume, also cubic inches, cubic feet 


gallons” 
d. What forces or pressures 
involved: inches of water o1 
cury, pounds per 
square foot 
e. What 


used 


are 
mer- 
square inch ot 
ounces kilogram: 
time interval 
seconds, minutes, hours” 

An example will readily show the 
application 

A centrifugal pump delivers 1,000 
gpm against a pressure of 75 psi 
Find the water hp by showing the 
full calculation. by using constants 
from the tabulation 


has been 


The water hp 
1000 8.33 75 2.31_ 
33,000 

43.76 Ans 
There are three constants in the 
problem that can be changed to one 
From the table: 1714 represents 
33,000 + (833 ~ 2.31) 
The water hp is 
1000 » 75 
1714 


43.75 Ans 


33,000 is the foot-pounds per min- 
ute in one horsepower 

8.33 pounds is the weight per gal- 
lon of water at 60 F. 

2.31 < psi is feet head pumped 
against. 

This example shows clearly that 
constants properly used save time, 
also with less calculation there are 
less chances for mistakes. If you 
are careful, use them wherever you 
can, but make notation from which 
book and what page they were taken 


0 deg C is freezing point of water, 32 F, C is Celsius and Centigrade. 


| is atomic weight of hydrogen. 


100 deg C is boiling point of water at standard atmospheric press. 14.7 psi. 


10.160 Btu required te burn | Ib of carbon-monoside to carbon-dioride. 


10.764 sq ft is one square meter 
1.0855 is relative volume of ice to water 


109% is 60 * \ 2 32.2 


1.19599 square yards. 
per pound, both at 32 F. 


62.3/12, constant for velocity of air, f.p.m. 


0.1134 hp is available water power from | cu f per sec falling | #. 


1.12838 


side of square of equal area is diameter of circle. 


1.134 ft of water equals | in. of mercury, both at 62 F. 


1150.4 Btu per |b is enthalpy of dry saturated steam at standard atmospheric pressure 


14.7 psia 


11.52 Ib is theoretical air required to burn | ib of carbon. 


12 is atomic weight of carbon 


12,000 Btu per hr is | ton of refrigeration. 


12.387 cu ft is volume of | lb of air at 32 F and standard atmospheric pressure. 


1.2407 
1.2444 cu f is one bushel or 2150.42 cu in. 


cube root of volume is diameter of sphere. 


12.52 Ib is weight of theoretical combustion products from | |b carbon. 


1,273,239 circular mills is | sq in. in area. 
0.13368 cu ft is one gal, (23! 
1.3414 horsepower is one kilowatt. 


14 is atomic weight of nitrogen. 


1728): use 0.1337. 


140 Btu is | sq ft of direct radiation for hot water heating. 


1.406 is ratio of C, to C, for air, (constant pressure 


1.41421 is the square root of 2. 


constant volume). 


14.223 psi is one kg per sq cm, that is, one metric atmosphere. 
144 Btu per |b is latent heat of fusion of ice at 32 deg F 


1,440 gallons per day (gpd) is one gallon per minute (gpm). 
14,540 to 14.600 Btu per |b is calorific value of carbon 


14.7 psi is standard atmospheric pressure (30.0 in. mercury) 


1.54723 cu # per sec is | mgd. 
16 is atomic weight of oxygen. 
O17 is C 


0.017138 grams per liter is | grain per gallon 


17.14 is the square root of 231 
1714 is 33,000 (8.33 2.31) 


for air at constant volume, (0.1689 to 0.1710) 


7854. A constant in piston pumps. 


a constant for water horsepower. 


17.153 parts per million (ppm) is | grain per gallon of water at 70 F 


1728 cu in. is | cu ft of 7.48052 gal (use 7.48) 


1.732 cu in. of water is | ounce or 0.0625 Ib 
1.73205! is the square root of 3. 


1.8 Btu per Ib is | kilogram calorie per kilogram 


1.8 deg F is | deg C 


18.016 is molecular weight of water 


{C is Celsius or Centrigrade) 


180.1 Btu is required to raise | ib of water from 32 to 212 F 


1.8047 cu in. is | fluid ounce or 29.5737 cc 
1,980,000 ft-lb per hr is | hp, (33,000 60) 
200 Btu per min is | ton of refrigeration 


2.0355 in. of mercury at 32 F is | psi 


4 public at right erve suth 
: 
ra 


2.0416 in. of mercury at 62 F is | psi. 

20.91 is per cent of oxygen in air by volume. 

2,116.3 Ib per sq ft is standard atmospheric pressure. 

212 F is boiling point of water at standard atmospheric pressure. 

2150.42 cu in. is | bushel or 1.2444 cu ft. 

2.2046 Ib is | kg, (1! 0.4536). 

0.002228 cu ft per sec is | gpm. 

223.7 is square root of 2 32.16 778.26 (turbine nozzle calculation). 

22.412 liter is volume of any gas at standard pressure and temperature. 

2.302585 log to base 10 gives log to base e (Napierian logarithm). 

2.3077 ft of water is | psi at 62.4 Ib per cu ft, (52 F). 

2.31 ft of water is | psi at 62.35 Ib per cu ft, (62 F). 

231 cu in. is one gallon or 0.13368 cu ft. 

0.24 is C, for air at constant pressure, (0.2375 to 0.2430). 

240 Btu equals | sq ft of direct radiation for low-pressure steam. 

252.2 calories (small) is 1054 watt-seconds, is | Btu. 

2.5400 centimeters (cm) is | in. 

2544.1 Btu per hr is one hp, (1,980,000 778.26). 

2,656,000 ft-lb per hr is one kilowatt, (44,267 « 60). 

2.667 |b of oxygen is required to burn | lb of carbon. 

2.71828183 is e, the base of the hyperbolic log, (Napierian log). 

273.16 deg. Kelvin on the C absolute temperature scale, is the same as OC, the freezing 
point. 

27.71 in. of water at 62 F is one psi. (2.31 ft) 

28.0 is molecular weight of carbon monoxide. 

28.317 liter is | cu ft. 

28.34953 gram is | ounce avoirdupois. 

28.8 is equivalent molecular weight of air. 

288,000 Btu per 24 hr is | ton of refrigeration. 

294 is 231 0.7854, a constant in water cylinder diameter for piston pumps. 

29.5737 cc is one fluid ounce or 1.8047 cu in. 

29.921 in. mercury at 32 F is standard atmospheric pressure of 14.6963 psi. 

30.0 in. mercury at 62 F is atmospheric pressure of 14.7 psi. 

30.48006 centimeter is | ft. 

30.1035 gram is | Troy ounce, (apothecary). 

3.1416 is ratio of circumference to diameter of circle (3.141592654). 

32 deg F is freezing point of water. 

32 is atomic weight of sulphur and molecular weight of oxygen gas. 

32.16 is g, accelaration due to gravity, ff per sec per sec at 40 deg latitude. 

3.2808 ft is | meter or 1.093611 yards. 

33,000 ft-lb per min is | mechanical horsepower. 

33,475 Btu per hr is one boiler horsepower, (34.5 x 970.3). 

33.947 + of water at 62 F is standard atmospheric pressure of 14.7 psi. 

3412.75 Btu per hr is one kilowatt, (2,656,00 — 778.26). Use 3413. 

34.5 Ib water per hr evaporated from and at 212 F is | boiler horsepower. 

34.56 |b of air is required to burn | Ib of hydrogen. 

35.314 cu ft is | cubic meter or 1.30794 cubic yards. 

359 cu ft is molar volume at 32 F and 14.7 psia. 

3.78543 liters is | gal or 231 cu in. 

3.85 is 231 60, a constant in cylinder formula for piston pumps. 

39.37 in. is | meter or 100 centimeters. 

3960 is 33,000 8.33, a constant for water horsepower. 

396,000 in. Ib is | hp, (33,000 ~ 12). 

3.9683 Btu is | kg-calorie, (2.20462 « 1.8). 

4,050 Btu per |b is calorific value of sulphur. 

4.1888 

42.4023 Btu per min. is | hp, (33,000 + 778.26). 

0.4333 psi is | f of water at 62.4 Ib per cu ft. 


43,560 sq ft is one acre, (208.7! 208.71 = 43,560). 
(Continued on page 84) 


radius cubed is the volume of a sphere. 
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William H. Engelman Appreciates 
Sabin Crocker’s Comment on Boiler 
Feed Piping, September, page 83 


Mr. Crocker’s discussion is very 
much appreciated. 

As he has pointed out, wide vari- 
ations in friction head are possible, 
due to water conditions and age of 
piping. Perhaps additional empha- 
sis should have been given to this 
possibility in the original article. 
Discussion should do much to clarify 
the point. 

The basic reason for the use of 
Williams and Hazen values based on 
Cc 100 in the calculation is a point 
Mr. Crocker has brought out. Pump 
manufacturers and others have pub- 
lished pipe friction data based on 
this value, although a single table 
will obviously not be adequate for 
the range of possible variation. 

However, this published material 
is most readily available to operat- 
ing men, and was therefore used. 
In most cases, it will result, it is 
true, in some oversizing of pump or 
piping or both. It is “safe” in the 
sense that pump and piping will be 
big enough for all but very bad con- 
dition, even though it may lead to 
an excessive safety factor. 

Certainly the design of a power 
plant should be based upon very 
careful estimates of piping losses, 
using the best information available. 


For such calculations a_ reference 
such as Mr. Crocker’s Piping Hand- 
book, 4th Edition, should con- 


consulted. 
H. EncetmMan 
Lakewood 7, Ohio 


MAKING THE ENGINE RUN STIDDY 
By H. B. McDERMID 


IN THE DAYS WHEN a good Corliss 
engine was considered tops in prime 
movers, an engine firm received 
word that one of its units was not 
performing satisfactorily. The en- 
gine, it was said, was taking too 
much steam to carry the load, so 
much in fact, that the boiler was no 
longer adequate. This boiler had 
been perfectly adequate originally 
as had everything else from an en- 
gineering standpoint. The engine 
firm, therefore, decided to send an 
erecting engineer to the plant to 
ferret out the trouble. 

This small central plant was gen- 
erating electric power for several 
isolated irrigating pumps in a south- 
ern rice field. It had only one unit 
operated by a colored fireman-en- 
gineer, and ran only through the day 
shift, thus putting everything about 
the plant under the complete control 
of the one operator. 

When the engine company man 
came, he reported he could tell one 
thing that was sadly wrong, from a 
half a mile away. Live steam was 
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blowing straight from the boiler 
through the engine exhaust valves in 
a manner that was painful for a 
trained observer to hear. Arriving 
at the plant, he found the operator, 
nearly a physical and mental wreck, 
trying to keep steam on the outfit 
He about to give it up as a 
hopeless job. When asked about the 


was 


valve setting on the engine, he re- 
plied Yes, I changed those rods 
there” pointing to the valve rods on 


the Corliss wrist plate. “The feller 
that put in this engine left it run- 


The engine went Wh-oo-sh wh-oo-sh 


ning jerky. She'd go Puff-Puff-Puff 

and I didn't like that so I fixed it so 
she'd run stiddy, and go Who-o-o-sh, 
Who-o-o-sh, Who-o-o-sh, it 
sounds more regular.” 

The erecting man got busy and 
since he had no particular need to 
hold uninterrupted service on his 
lines, re-set his Corliss valves at 
once, and then decided to run a test 
of his own. He got up a full head 
of steam, took on his load which the 
combination now carried easily, and 
stayed out of the boiler room in spite 
of the anguished pleas of the oper- 
ator who danced around repeatedly 
remarking, “Boss, if you don't put 
more coal in her now, you'll never 
get steam back on her.” When close 
watch on the voltmeter showed the 
voltage to be dropping because there 
was no longer steam pressure enough 
to hold up the speed to normal, he 
went to the boiler and threw in a 
good fire. In ten minutes time the 
pop was blowing off, and the oper- 
ator could not conceal his amaze- 
ment at the change that had taken 
place 

This is typical of the unbelievable 
situations that sometimes arise “out 
in the sticks” where often neither 
the owners nor the operators have 
any usual knowledge of the profes- 
sion they are trying to practice 


so 


FLuIp COUPLINGS using metallic 
powders in a liquid to transmit 
torque have been developed in this 
country. However, in Europe, a 
newly developed coupling uses 
graphite instead of the liquid. The 
mixture acts like a powder on start- 
ing, then, as speed increases, it acts 
as a fluid of increasing density, and 


finally behaves as a solid. Several 
advantages claimed are: self lubrica- 
tion, 100% slip over long periods of 


time without damage, and very uni- 
form speed increase in starting 
Ohmite News 
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(Continued from page 83) 


4380 Btu is calorific value of carbon monoside. 


44 is molecular weight of carbon monoxide. 


446.831 gpm (gallons per minute) is | cfs (one cubic foot per second). 


0.45359 kg is Ib. 


459.6 deg Rankine (R} is absolute ZERO, (minus 459.6 F). 


46.91 is 1728 


0.47 Btu per ib per deg F is specific heat of superheated steam at standard atmospheric 


pressure. 

481 is 60 32.16 or 60 
0.490 psi is | in. of mercury at 58 F. 

4.9 is 3.85 
0.4912 psi is | in. of mercury at 32 F. 


squere foot or 2 


x 


0.7854 used in reciprocating pump calculations. 


8.02, (velocity fpm). 


5.196 Ib per sq ft is | in. water af 62 F, (0.0361! 


0.5236 » 
5252.0 is (33,000 2 


144). 


diameter cubed is volume of a sphere, (3.1416 


3.1416), @ constant in Torque. 


0.7854, « constant in stroke formula for piston pumps. 


6) 


5280 ft is | mile, 8 furlongs, 320 rods, 1760 yards, 63,360 in. 
0.53 is ratio of critical to inlet pressure for air and gases. 
MRT. 


0.55 is ratio of critical to jnlet pressure for superheated steam. 


53.33, « constant for air in the equation: P V 


550 ft-lb per sec is | mechanical horsepower. 
56.88 Btu per min is | bilowet?, (44 267 


778.26). 
57.2957795 deg is @ radian, forming an angle of 57 deg 17 min 44.81 sec. 


0.575 is ratio of critical to inlet pressure for saturated steam. 


57.5 Ib is weight of | cu ft of ice at 32 F, (55 to 57.5 Ib). 


0.5774 ounces is the weight of | cu in. of water. 


58,310 is grains per gallon of water at 70 F. 


59.83 Ib of water at 212 F is | cu ft oF 8.00 gal. 


61.023 cu in. is | liter. 
62,000 Btu is calorific value of hydrogen. 

0.62137 miles is | kilometer or 1,000 meters. 
62.355 Ib of water at 62 F is | cu ft. 
63,025, a Torque constant, is 33,000 x 
6356 « constant in fan air-hp is 33,000 


(12 
(12 


646.317 gallons per day (gpd) is | cfs or one cubic foot per second. 


694.444 gpm is | mgd. (million gallons per day). 
7,000 grains is | lb. 


0.7067 Btu per sec is | hp, (550 778.26). 


2) 


3.1416. 


62.3). 


0.0735 in. of mercury at 62 F is | in. of water at 62 F. 


745.7 watts is | horsepower. 


7.48052 gal is | cu f or 1728 cu in. Use 7.48. 


760 mm mercury is standard atmospheric pressure at 32 F, (14.696 psi, 29.921 in. Hg) 
7.65 Ib is theoretical weight of air per 10,000 Btu in the fuel. 


76.85 is per cent of nitrogen in air by weight 
778.26 ft-lb is | Btu. 
0.7854 is 3.141592654 4 equals 0.7853982. 


79.09 is per cent of nitrogen in air by volume. 


8.0 Ib of oxygen is required to burn one pound of hydrogen. 


8.02 is the square root cf 2 g or 2 32.16. 


0.080728 Ib of air at 32 F and standard atmospheric pressure is | cu ft. 


8.335 Ib of water at 62 F is | gal. 


8.345 Ib of water at 39.2 F (maximum density) is | gal. 


0.88623 
0.0929 square meter is | sq ft 
0.94633 liter is | quart. 


0.9480 Btu per sec is | bilowatt, (2,656,000 


$0) 


diameter of circle of same area is side of square. 


60 


778.26. 


970.3 Btu required to evaporate | lb of water from and at 212 F. 


980.616 cm per sec per sec at 45 deg latitude is acceleration due to gravity. 


/ 
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| 
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Question No. 473 


WILL THIS SHUNT-WOUND 
GENERATOR FIT HIS 
CONDITIONS? 


IN OUR INDUSTRIAL PLANT, all proc- 
ess equipment is driven by d-c 
motors to obtain very close speed 
control on the processing machines. 
Up to the present time we have 
been generating most of our d-c 
power, purchasing the remainder as 
a-c and converting it to d-c with 
m-g sets. 

Now we have an opportunity to 
purchase a turbine-generator set 
with a straight shunt-wound d-c 
generator, originally built for in- 
stallation on a U.S. Navy cruiser 
but never installed nor operated. 
It is in brand-new condition. We 
are seriously considering purchasing 
this unit because it would supply us 
with low-pressure extraction and 
exhaust steam that we need for our 
industrial processes, and with addi- 
tional electric power, at low cost. 
Our boilers are designed for a high 
enough pressure to supply steam to 
this turbine at its designed throttle 
pressure and temperature. 

Our problem is this:—Up to the 
present time we have been gener- 
ating a large amount of our power 
with steam-engine-generator sets 
on which the generators are 240-v, 
flat-compounded, d-c machines. We 
have five of these units, with a 
total capacity of 2000 kw. We also 
have two motor-generator sets of 
500-kw each, the d-c generators of 
which are also compounded. 

Now if we should install the tur- 
bine generator with the shunt 
wound, d-c generator and try to op- 
erate it in parallel with the com- 
pounded m-g set generators and the 
compounded, engine-driven gener- 
ators, it seems to us we would have 
quite a problem in voltage regula- 
tion. The manufacturer of the tur- 
bine generator has recommended 
the use of a certain type of voltage 
regulator, but for various reasons 
it will not fit very well into our elec- 
trical system. 

What we would like to know is 
this: Can we use this shunt-wound 
turbine-generator set in parallel 
with the other d-c machines and 
what type of regulator will give us 
satisfactory regulation for this par- 
allel operation? 

We thought perhaps some Q & A 
reader might have had some expe- 
rience in operating combinations of 
compound and shunt-wound gen- 
erators in this way and can tell us 
whether or not it is practical; and, 
if so, just what type of regulating 
equipment and methods we must 
use. 

Naturally we want to be pretty 
sure of this before purchasing the 


Questions and A\nswers 


500-kw d-c shunt-wound turbine 
generator set. Any help that Q&A 
readers can give us on this point 
will be much appreciated. 

Chicago, Il. J. B. 


Question No. 474 
HOW CAN THEY STOP STACK 
EMISSIONS WHEN BURNING 
SAWDUST OR WASTE WOOD? 


Recentty the editors have re- 
ceived quite a few questions from 
small manufacturing establishments 
about burning sawdust or waste 
wood alone and sometimes burning 
it on top of coal on stokers. Some 
of these questions relate to the 
equipment itself and to the proper 
methods of burning the wood fuel, 
but in practically every case they 
ask about prevention of stack emis- 
sions. These questions doubtless 
arise because the general public is 
being aroused more and more to 
demand abatement of stack emis- 
sions of all kinds. If a wood burning 
plant is breadcasting the neighbors 
with unburned products of combus- 
tion and even flaming ones, as in 
some cases, it is bound to receive 
complaints from the neighbors. 

Most of those who ask questions 
about this seem to have the idea 
that there is some kind of a magic 
device that you can clamp on some- 
where to stop all these unburned 
wood particles and sparks from fly- 
ing all over the countryside. Yes, 
there are various types of traps and 
collectors that will collect this ma- 
terial but we suspect that in most 
cases that is merely applying a 
poultice and is not getting at the 
source of the trouble, which is in 
the combustion of the wood fuel it- 
self. Not only does wood fuel re- 
quire large combustion space, but it 
also requires large supplies of ex- 
cess air at the proper points and 
especially overfire air if the wood 
is burned on any kind of grate or 
stoker. The air must also be in- 
troduced so it produces lots of tur- 
bulence in the combustion gases. 

It has been our observation, and 
that of a great many other engineers, 
that if unburned wood particles and 
sparks are going through the boiler, 
that is an indication there is some- 
thing wrong with the combustion 
process. The proper method of burn- 
ing wood and the need for high 
amounts of excess air in doing so 
have been well recognized for a 
great many years and have been 
treated in considerable detail in the 
literature. 

However, it is one thing to design 
a new plant properly to burn wood 
and another thing to take existing 
plants and remodel them so they will 
do it satisfactorily and eliminate 
stack nuisances already existing. 
Besides producing a stack nui- 
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sance, improper combustion of wood 
also produces various gases and 
products from wood that may de- 
posit on refractory and metal sur- 
faces all through the boiler and its 
auxiliaries and thus increase boiler 
maintenance. 

Below are two of the typical ques- 
tions received on the ghee points. 
Comments on them from Q & A 
readers will be greatly appreciated. 


This Plant Emits Unburned Wood 
Particles 


WE BURN Woop in our boilers and 
at present we are creating some- 
what of a nuisance or menace in our 
locality because of sawdust going 
through the boilers without being 
burned up entirely. This settles in 
the neighborhood and naturally peo- 
ple are handing in complaints. 

In firing our boilers we carry a 
small bed of ashes to protect the 
grates. Practically all of our fuel is 
sawdust or scrap wood fed to the 
boilers in the daytime by our blower 
system. 

The sawdust is admitted to the 
furnaces approximately 30 to 36 in. 
above the grates. It comes in faster 
than actually needed to maintain the 
steam pressure, and a strong draft 
is required to burn it. 

What could we install or what 
would engineers recommend to elim- 
inate this unburned material going 
out the top of the stack? At present 
we have two metal stacks, approx- 
imately 50 ft high above the boilers. 

Any help you can give us will be 
appreciated. 
Pennsylvania D.C. B. 


This Plant Burns Wood Scrap and 
Coal on Stokers 


We operate three horizontal re- 
turn tubular boilers, two of 150 blr 
hp capacity each, connected to one 
smokestack and one of 200 bir hp 
capacity connected to a single 
smokestack. 

These boilers burn both stoker 
coal and wood scrap, both fuels being 
fed to the stoker from above. When 
burning this combination of fuels, 
we get considerable air contamina- 
tion by a fine flying ash from the 
stack. 

We would appreciate any informa- 
tion you can give us on methods of 
controlling this flying ash. 
Indiana 


Answer No. 466 


HOW MUCH STEAM DO THESE 
HEAT EXCHANGERS SAVE? 


In our finishing plant, said H.A.W., 
August issue, we heat wash water 
for continuous cloth washers. The 
hot water overflows continuously. 
For some years we have been wast- 
ing this hot wash water. Now we 


have installed heat exchangers to 
reclaim heat from the wash water to 
heat incoming fresh water. We now 
want to figure how much steam we 
are saving by using heat exchangers. 

Water in the wash boxes is heated 
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by live saturated steam at 100 psig 
The waste water enters the heat ex- 
changers at 150 F. The fresh water 
enters the heat exchangers at 58 F 
The fresh water leaves the heat ex- 
changers at 100 F. The flow of fresh 
water is 1500 gpm. The fresh water 
is heated from 100 F to any required 
temperature with live steam in the 
wash boxes. Our steam is metered 
at 200 psig 

We have been using the following 
formula for figuring the amount of 
steam saved by our heat exchanger 
installation 


833 « 60 
(total heat 
lb steam 


(Gpm fresh water 

Deg F rise in temp) 

of steam at 200 psig) 

saved per hr 

1500 833 42 
1198.7 


26,400 Ib steam at 200 psig saved per 
hr by heat exc hangers 
Is this formula correct? 
Editor's Note: —Below are a number 
of recalculations of H.A.W.’s method 
and you will note they give answers 
differing slightly. One reason is that 
some of the boys forgot that steam 
pressure specified as 200 psi 
gage, and, as Freyberg points out, 
that is 215 psi absolute and the dif- 
ference in enthalpy is 0.9 Btu per 
pound 

However, in our copy of Keenan 
& Keyes Steam Tables, 1936 Edition, 
the enthalpies at saturation temper- 
ature are given as 


200 psi absolute 


was 


1198.4 Btu per Ib 
215 psi absolute 1199.3 Btu per lb 
still a difference of 09 Btu 
Various reproductions of the 
steam tables published in textbooks 
and handbooks period of 
years may vary slightly in this way 
n the 5th significant figure and 
may slight differences in 
However, these are prob- 


over a 


cause 
answers 
ably within the accepted accuracies 
of flowmeter measurements 

Also that Mr Freyberg 
raises a point that originally escaped 
With waste water at 150 

fresh water at 58 F 
gets 100 F water leaving the 
Pretty good, huh? 


note 


mur notice 
k and 
HAW 


heat exchanger 


raw 


Formula Is Conservative, But Not 
Entirely Correct, says Freyberg 


THe FORMULA is a 
estimate of the steam saved, but it 


conservative 


is not correct in a number of par- 
theulars 

First, and probably least impor- 
tant, is the fact that the enthalpy 


for steam at 200 psi absolute is 
11987. The enthalpy of 200 psig 
(215 psi absolute) is 1199.6 from the 
Mollier chart, and for r 
115 psia is 11898 

Second the 
that all the steam formerly 


100 psig 


formula anticipates 
used to 
heat the water gave up all its heat 
Since the enthalpy of the steam used 
was reduced only to the enthalpy of 
the 150-F water | 


delivered omy 
1189.8 128 1061.8 Btu per lb 


of steam used was absorbed by the 
incoming fresh water 

Third, the steam used to heat the 
water is part of the 1500 gpm of 
fresh water delivered. Therefore the 
1500 8.33 60 42 numerator of 
the formula should appear as (1500 

833 « 60 X) = 42, where X 
equals the pounds of stearn per hour 
used to heat the water 

The formula then would become: 
(1500 gpm 8.33 lb/gal 


Enthalpy steam at 115 psia— 


60 min hr X) x 42 
Enthalpy water at 150 F 


lb stearn saved per hr 


(749,700 X) 42 
1061.8 
31,487,400 42X 


1061.8 x 

xX 28,520 lb per hr steam saved. 

The fresh water previously supplied 
at 58 F 
749,700 

500 


28,520 
= 14428 gpm 


The cost of the present 1500 gpm 
of fresh water as opposed to the pre- 
vious 14428 gpm should be taken 
into consideration in the calculations 
of the savings involved in the use 
of the new heat exchangers. It is 
probable that such cost is more than 
offset by the additional work done 
by the steam no longer used for 
heating 

From the data given it appears 
that more than 1500 gpm of waste 
water at 150 F must be available for 
heating the incoming water. If equal 
quantities of 58-F and 150-F water 
are thoroughly mixed together the 
resulting temperature would be only 
104 F. That your questioner gets 
100-deg water in a heat exchanger 
is extraordinary. How does he ac- 
complish this, with a counterflow 
type exchanger? 
Pleasantville, N. Y R. H. Freyserc 


Calculation by Evans 


HeAT RECLAIMED equals the de- 
creased heat input neglecting losses. 
The heat reclaimed equals 60 
8.33 1500 (100 58) Btu per 
hr. The specific heat of water equals 
unity 

The heat decrease by steam due to 
the exchanger, assuming 200-psig 
metered saturated steam throttled 
to 100 Psig and trapped in coils 
would equal 1198.7 308.8 or 889.9 
Btu per lb. The heat in the con- 
densate could be returned to the 
boilers. The 308.8 is the heat in the 
saturated liquid at 100 psig 

The pounds of steam per hour 
saved in a trapped 100-psig system 
60 8.33 1500 (100 58) 

889.9 
35,400 Ib per hr of 200-psig steam. 

For open heating, using 150 F 
wash water, the heat decrease due 
to the heat exchanger would equal 
1198.7 (150 32) 1080.7 Btu 
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per Enthalpy is measured above 
32 F. 


The amount of steam saved per 
hour 


0 1500 8.33 (100 — 58) 
1080.7 


29,100 lb per hr. 

It then would take more heat from 
the fuel to produce 200-psig steam. 
If you could pull an absolute pres- 
sure of 0.0887 psi in the trapped 
coils, you would be correct in using 
the total heat in 200-psig steam. 
Chicago, Illinois MELvIN Evans 


He Has Overlooked Heat of Liquid, 
Says Porter 


H.A.W. is substantially correct on 
his formula for steam saving, but 
he has overlooked the heat of liquid 
at the higher temperature in his cal- 
culations. Actually, to heat the 
water in the wash boxes, with steam 
condensing in the water this for- 
mula applies: 


1. Lb steam required 
1500 8.33 60 42 

1198.7 67.93 

27,850 lb per hr 


and he will actually have flowing 
through his boxes 

27850 
8.26 = 60 

If the steam is in coils then the 
same amount is required, but he 
gets 1500 gpm of wash water and 56 
gpm of condensate. 

Assuming this condition to be the 
case then to get the same amount 
of wash water as before the ex- 
changer installation, he is saving, as 
shown, 27,850 lb of steam per hour, 
theoretically. Actually, if he has 
coils in his boxes, he is probably 
saving more than this because of 
trap leakage, and flash from trap 
discharge. If he is heating by direct 
contact in the boxes he may save 
less due to the carelessness of ma- 
chine operators in not reducing 
steam supply to the boxes, enough 
to fully compensate for the increase 
in fresh water temperature, espe- 
cially if he is carrying this temper- 
ature close to the boiling point. 

It is necessary to use the reduced 
value of total heat of 200-psi steam 
because of the fact that he was con- 
densing it at 100 F rather than at 
32 F, the value used in steam tables. 
Rock Hill, S. C. J. C. Porter 


1556 gpm 
of water. 


2. 1500 + 


Answer No. 467 


HOW CAN HE LIMIT DUPLEX 
PUMP SPEED? 


TuHey are in search of a device 
that limits the strokes per minute 
of duplex steam pumps, said F.L.S.., 
August issue. They have had two 
pumps damaged in the past year due 
to high speeds. Pressure-limiting 
governors on the discharge end are 
not effective 


i 
> 


AN exciting new development in the Water 
Conditioning Field ! 


Corrosion of steam and condensate return lines is a serious 
problem to most industrial plants. Such corrosion is caused 


by the presence of carbon dioxide and oxygen. Up to now, 
it has been the usual practice to neutralize the carbon 
dioxide. However, the high cost of this neutralization 
method has limited its application. And, no protection 
against oxygen corrosion is assured. 


Betz Laboratories have developed a new, advanced process 
for the prevention of return line corrosion employing 
octadecylamine. This material does not neutralize the carbon 
dioxide. Instead, the amine is adsorbed on the metal sur- 
faces in a monomolecular non-wettable film which acts as 
a barrier between the metal and the condensate, protecting 
against both oxygen and carbon dioxide attack. The mono- 
molecular film does not increase in thickness with con- 
tinued treatment. Results? As high as 99 percent reduction 
in corrosion rate has been achieved! 


Send for Betz 
Technical Paper Let a Betz Field Engineer show how you can cut costs in 
#120, “How Filming meee your plant with the use of filming amines, Write today! 
Amines Prevent ait There’s no obligation, of course. W. H. & L. D. BETZ, 
Steam and Return week asa Gillingham & Worth Sts., Philadelphia 24, Pa. In Canada: 


Line Corrosion”. BETZ Laboratories, Limited, Montreal 1. 


HER WA WATER CONDITIONING COOLING. WAT ING ¢ NOU DUSTRIAL WASTE. TREATMENT 
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Editor's Note:—-Many answers to 
this question pointed out that the 
pump speed governor, shown in Fig 
1, on the market for many years, was 

dely and successfully used for 
Most of them said it 
was the best device they knew of 
r had ever used to control recipro- 
cating pump speed 

Among those giving this informa- 
tion were Richard Freyberg, Pleas- 


th purpose 


antville, N. ¥.; G.N. Andrews, Wood 
River, UL; Dean E. Wright, Wood- 
bourne, N. Y.; A. M. Leader, War- 
wick, R. I 


For engineers who need such a 
governor, here are details 
The pump speed governor in ques- 
tion is designed for maintaining, 
a uniform speed of 
implex or duplex, double- or 
single-acting steam pumps, and all 
lasses of flywheel pumps, including 
acuum pumps, air compressors and 


some 


automatically 


ce hine 
Here's how it works. Referring to 
Fig. 1, plunger A works horizontally, 
n unison with the strokes of the 
pump, in de the reservoir filled with 
The plunger is 
nnected through yoke B, rocker 
C and shaft D to motion arm E 
vhich is in turn connected by a rod 
some reciprocating part of the 
Oil flows through check 
ilves F into the plunger chamber 
forced up the passage 
through valve G under piston H. Oil 
then returns by valve J, which is 
idjusted by key K, into the lower 
hamber to be repumped as before 
In case the pump or engine runs 
rapidly than is desired, oil is 


heht lubricating oil 


vhence it is 


pumped under piston H faster than 


t can pa through outlet J. The 
‘ iltant oil 
ipward 

ght M 


nected trom jaw 


pressure forces piston 
lever L with 
which moves a rod con- 
N to a balanced 
« located in the steam supply 
« to the pump. The steam supply 
throttled to reduce the pump 
eed to the number of strokes for 


raising 


h the governor is adjusted 
lr e the pump runs slower than 
tended, oil runs out of the cham- 


ber under piston H faster than it is 
ved in, which permits weight M 


7 


Fig i Phantom view showing interior of 
welllinown pump speed governor, operat 


nq as described under Answer No. 467 


to move lever L down, opening the 
balanced valve to increase the steam 
supply to the pump and maintain 
the required speed 

The dashpot O being filled with 
oil, acts as a check to prevent ir- 
regular action of main piston H. The 
flow of oil into and out of the dash- 
pot is governed by adjusting screw 


Two ideas from Evans 


THE MOST INEXPENSIVE method to 
limit the speed would be to run a 
test on the pump at constant steam 
pressure and varying liquid dis- 
charge pressures. Knowing the max- 
imum rpm (or strokes per minute 
allowable), the liquid pressure can 
be dropped to a point at which the 
pump reaches its maximum speed 
Simultaneously the steam throttle 
can be throttled so that at the mini- 
mum liquid discharge pressure at 
which the pump reaches its maxi- 
mum speed the opening of the 
throttle valve will just maintain the 
maximum speed. The valve can be 
fastened in this position 

A more expensive method in ini- 
tial cost but far cheaper in operat- 
ing costs than a _ steam-pressure 
limiting device (throttling), as 
noted above, would be a diaphragm 
valve on the steam inlet, which 
would close tight on a low-pressure 
impulse as obtained by a test as 
noted above. This could be made 
to sound an alarm if the pump was 
located in a remote place and would 
be a signal for investigation or a call 
for another pump to be put on the 
line 
Chicago, Ill MetviIn Evans 


Wright Uses the Speed Governor 

I HAVE just read Question 467 
where F.L.S. wants to control the 
speed of his duplex pumps, and I 
can heartily recommend the system 
I am using 

During 25 years with both duplex 
and simplex steam pumps, I have 
seen most everything tried to con- 
trol them, homemade and manufac- 
tured. To my mind the best of all 
is the governor of Fig. 1 

At present, I have several pumps 
controlled by various pressure and 
vacuum valves; but every one is 
fitted with the governor as an over- 
speed control. It is regulated so that 
normally it has no effect on the 
pump. But let something fail and 
the pump tries to run away, and 
the speed governor comes into play, 
and while the pump will run faster 
than it should, it is still slow enough 
to avoid damage 

A long time ago, I operated a 
steam-driven Frick ammonia com- 
pressor that had one of these gover- 
It did 
a good job in regulating the capac- 
ity of the machine. We ran it from 
about 30 to 75 rpm 

I hope this will do the trick for 
our friend, as I know of nothing 
better 
Woodbourne, N.Y 


nors on it as a speed control 


Dean E. 
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Fig. 2. How the pump speed governor is 
installed on a single-acting steam pump 


Diaphragm Type Governor 

Tuere 1s also another type of 
speed limiting or shut-off governor 
in addition to the one described 
above. It is operated by a diaphragm 
acting on a reverse-acting valve in 
the steam supply line. 

In case of lost or greatly lowered 
discharge pressure, the spring or 
weight opposing the diaphragm acts 
to close the valve and limit the 
speed of the pump or shut it down 
entirely. 

Some of the regulator manufac- 
turers should be in a position to fur- 
nish a device of this kind. 

Either of these should be effective 
in preventing damage from exces- 
sive speed due to loss of suction or 
discharge pressure 
Warwick, R. L A. M. Leaper 


Answer No. 468 


WHAT IS RATE OF 
CONDENSATION PER SQUARE 
FOOT OF STEAM COIL? 

Wu you please tell me, asked 
V.L.G., August issue, what is the 
rate of condensation per square foot 
of steam coil submerged in water 
whose temperature is 60 F? Satu- 
rated steam is supplied to the coil at 
135 psig, or 150 psia and 3584 F 
(from the steam tables) 

Editor's Note: Obviously it is 
necessary here, as in so many ques- 
tions, to make some assumptions. 
But the important thing is to do so 
and then indicate the method of 
solution. The questioner can then 
put in his own numerical values and 
calculate the answer for his condi- 
tions 


Here's some help for V.L.G 


Evans Uses General Formula for Heat 
Transmission 

THE GENERAL FORMULA for heat 
transmission is applicable, although 
the film coefficients for condensing 
steam and water have a wide range 
of values. 

Q in Btu per sq ft per hr 


ti t 
1 1 L 
where t hot fluid temperature 
te cold fluid temperature 
h. film coefficient for 
steam 


| 
A 
/ 
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When you plan a power plant, remember... 


AYLOR STOKERS 
LIMINATE STACK NUISANCE— 


Over 90% of ash delivered to ashpit... balance can be 
handled without costly recovery equipment 


YOU'LL MEET the most stringent municipal ordi- which enable them to burn coals from Nebraska to Fs 
nances on stack discharge with Taylor Stokers — even the Atlantic, and Canadian, British and Continental P 
at low ratings — when installed in properly designed coals as well. Importantly, too, they give you quick : ” 
furnaces having adequate grate area. And what's load response and operate with reserve in the fuel bed : a 
more, the smokeless operation of these stokers is clear that will continue steam generation for considerable i +. 
evidence of efficient combustion. Elimination of fly time in case of interruption to power or coal supply. gaa 
ash collectors reduces draft losses and often makes Taylor Stokers are designed for generating from | i 
induced draft fans unnecessary. 20,000 to 500,000 pounds of steam per hour. Ask your 
Taylor Stokers have a precision-control coal feeding Consulting Engineer. And mail coupon right now for ual 
mechanism and a unique continuous ash discharge fact-filled booklet on the Taylor Stokers. 4 


American Engineering Company 


AM ER | ch N a G N ER N 4 2408 Aramingo Avenue, Philadelphia 25, Pa. 
Gentlemen: Send me a copy of booklet giving full infor- 


mation on Taylor Stokers. 
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h. film coefficient for 
water 
L. thickness of metal 
K 26.2 for steel 
h 20 ( a. D)*? 
where 3. t t 
D diameter of pipe in 
inches 


358.4 60 
h. 20 


83 Btu per hr per deg F 


Thickness of metal Le for 1-in.- 
Sched. 40 pipe 0.133 in. (from 
pipe tables) 

358.4 60 
0.133 
8 22 035 


103.8 Btu per hr per sq ft 

The film coefficient for the water 
predominates so that the steam re- 
sistance and metal resistance can be 
omitted without serious error 

Using 150-psia steam, whose lat- 
ent heat is 863.1 Btu per Ib, the Ib 
steam hr per sq ft of 1 in. coil is 


103.8 12 Ik h f 
0.12 +r hr per 
863 1 ) per hr per sq ft 
Chicago, Il Metvin Evans 


Here's o Different Answer 
CONDENSATION RATE per sq ft per 


hr 27 sq ft area tempera- 
ture difference latent heat of 
steam. 27 * 1 (358.5 60) 


LETTERS TO THE EDITORS 


(Continued from page 53) 


or actually on a job, or in the repair 
shop 

Our second filing system: identi- 
fying the location of the apparatus, 
is built much along similar 
lines, still using the visible card sys- 
Only the code is different and 
very special to our particular condi- 
1 will only give, very briefly, 
its underlying principles so as to 
serve as a guide, but each particular 
should be given its own treat- 


very 


tem 


tions 


cam 


863 
Cincinnati, Ohio 


0.9335 Ib steam per hr. 
JID.W. 


Porter Shows How to Get 
Approximation 
V. L. G. did not give enough in- 
formation for a definite answer to 
his question but with certain as- 
sumptions we can give him an ap- 
proximation of what he can expect. 
Assume that he is using steel pipe 
coil, and that the water is heated 
from 60 F to 120 F. This gives an 
average temperature of 90 F, or a 
difference between steam tempera- 
ture and water temperature of 358.4 
90 268.4 F. Under these con- 
ditions, and with clean new pipe, 
approximately 140,000 Btu per hr 
will be conducted per square foot 
of external pipe surfaces. 
The amount of steam condensed 
per square foot will be: 
140,000 (1193.5 120 + 32) 
126.7 lb per hr per sq ft 
If the water temperature is main- 
tained at 60 F, giving a temperature 
difference of 
358.4 60 298.4 
then the heat conducted will be 
200,000 Btu per hr per sq ft and the 
steam condensed will be 
200,000 (1193.5 60 + 32) 
171.6 lb per sq ft per hr 
These figures are arrived at from 
standard heat conduction charts 
rather than being accurately worked 
out because of the lack of accurate 
essential information 


Rock Hill, S. C J. C. Porter 


into ten classes numbered 0 to 9. 
Each class is then divided into ten 
subclasses, and so on indefinitely. 


For instance: No. 3 identifies the 
buildings; No. 4 the mechanical 
equipment; No. 5 the electrical 


equipment; etc 
Class 4, for example, is subdivided 
into 
40 water supply 
41 coal supply 
42 main production equipment 
43 ash handling 


and so on 


nape This breaks down to something 
Our code is based on the decimal eo. — ii No. 1 
classification system. The whole of f ‘le 
the power plant has been divided 
ing water 
“ 400.11 Chlorinating pump 
CENTRALE AWIRS sm 
Sosy Sto | 
} 
i 
~ Fig. 2. Card for 
— identifying location 


and back the same) 
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401.14 Lime mixing pump for 
make-up water soften- 
ing. 

433.1-1 Vacuum pump No. 1 on 


ash filtering tank. 
and so on... 

In this case it is the equipment 
that is permanent, and the motor 
that can be changed; whereas in the 
first file the motor is permanent, 
but its location can change. 

This last code has been in use for 
a number of years for the filing of 
all our documents: correspondence, 
orders, specifications, drawings, etc.; 
and now for the above problem. 

I don’t pretend that our system is 
any better than numerous other 
ones. In our specific case it does the 
trick and does it well. I'll be happy 
should Mr. Shortridge find any use- 
ful idea in my contribution. 

I also wish to state that this ar- 
ticle is not intended as publicity for 
Remington-Rand. I used the name 
Kardex because I imagine it is the 
best known in the States; in fact, 
our filing equipment has not been 
supplied by Remington. 

Before closing this too long let- 
ter, I wish to express to you the im- 
mense pleasure I derive every month 
from reading your very interesting 
and lively paper. 

P. VANHERK 
rue Alfred Magis 5 
Liege, Belgium 


A SUGGESTION FROM 
RADIO TECHNIQUE 

I WOULD LIKE to offer my sugges- 
tion for a method of identifying mo- 
tors that will answer the require- 
ments of S. R. Shortridge in your 
July 1950 issue. 

As long as he has an index with 
all the motor information in it, all 
he needs is to be able to distinguish 
the plant index number of the mo- 
tor. This can very easily be done 
by using the same RMA color code 
radio manufacturers use on resistors, 
except that every dct will stand for 
a significant figure. These dots can 
be as large as desired, can be read 
from left to right or from top to 
bottom, depending upon the motor 
mounting and its size 

They can be painted as stripes as 
they do on resistors. The color code 
is as follows: 


Black 0 
Brown 1 
Red 2 
Orange 3 
Yellow 4 
Green 5 
Blue 6 
Violet 7 
Gray 8 
White 9 


For example, if a motor had a num- 
ber 1247, you would paint a brown, 
red, yellow and violet stripe in that 
order on the motor. 
I hope the above is of some use 
to Mr. Shortridge. 
ABRAHAM PINKUS 
Pinkus Electric Company 
Cambridge 38, Mass. 
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GRINNELL 
WELDING 
FITTINGS 


A qualified welder can make 
welds quickly and easily with 
Grinnell Welding Fittings. These 
fittings are made by a hydraulic 
forging process that assures uni- 
form wall thickness at all points 
and true circularity throughout. 
Of seamless, one-piece construc- 
tion, they can be cut at any angle 
to match up with standard 
weight, and extra strong and 
heavier wall pipe in LD. or O.D. 
sizes. Pressure-temperature rat- 
ings are equal to or greater than 
those of seamless steel pipe. 
Grinnell Welding Fittings are 
process stress-relieved. 


4°-337 
GRINNELL 


Al06 GRA 
SCH.80 


Each Welding Fitting bears a 
metal plate giving size, wall thick- 
ness, material and name for easy, 
positive identification. 


Full Length Outlets 


Full length outlets permit fast 
lining up and ample room for 
rod manipulation; keep high weld- 
ing heat away from vital crotch 
zones. 


Wall Thickness 


Uniform wall 

thickness at all 

points permits 

perfect lineup with 

pipe, O.D. and I.D. No thinning of 

long outer wall . . . no thickening 

of short inner wall. Complies with 
code requirements. 


True circular section at all points 
makes fitting easy to align and 
weld .. . no distortion or flatten- 
ing to affect flow adversely. 


Plain 
Circumferential 
Butt 
Welds 


Grinnell Welding 
Fittings confine all 
welds to plain cir- 
cumferential butt 
welds — with their 
inherent strength 
and simplicity. 


Accurate bevels aid aligning and 
welding. Standard straight bevel 
for thickness (T) ‘6 to % inch 
inclusive. Standard U-bevel for 
thickness (T) greater than % 
inch. 


90% 
{ 


True included angles permit 
fabrication and erection of com- 
plicated piping systems to exact 
measurements. 


Send for copy 
of this new cata- 
log showing the 
complete line of 
Grinnell Weld- 
ing Fittings and 
Forged Steel 
Flanges. 


GRINNELL 


Grinnell Compony, Inc, Providence, R Branches: Atlonta « Billings + Buffalo + Charlotte Chicago Cleveland + Cranston Fresno Kansas City Houston 
Long Beoch + Los Angeles Milwaukee + Mi polis New York+Ookland +P, Philadelphia + Sacramento: Si. Louis St Paul+ San Francisco Seattle» Spokone 
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Lightweight Turbine 


Generator Rotors 


Here, is presented an entirely new idea for the design and construction of 
high-speed electric generators. It involves a new type of rotor construction 
with specially shaped conductors made of aluminum or magnesium alloy. These 
materials offer high strength combined with light weight. Everyone interested 
in or concerned with the design of modern electric generators should give 
thought to Mr. de Konings proposed design since it is only by the adoption 
of such radically new ideas that we can hope to improve our already highly 
developed machines 


By THEODORE DE KONING, 
Consulting Engineer, Philadelphia, Pa. 


THE GREATEST deter- 


ied progress in 

state { satistact n with 

the are Ti s true in 

f the field not 

the f some of the 
ewe t es ng electron- 


f ir achievements in this 

} ft t art We 
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mpersonr of @ 
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conventional rotor design with the new de Koning design 
At the right is @ section of the proposed light 
werght constructron 


further refinement but are we sure 
that present type generators cannot 
undergo much greater improvement 
by an entirely new approach? We 
must remember that the rotor is the 
limiting factor in turbine generator 
design 

It is with these thoughts in mind 
that the author presents the design 
described in a paper delivered at the 
winter meeting of the American In- 


Fig. 2. Main circuits 
of the lightweight 
rotor, Conductor 


weight is taken into account by the 
extensive use of lightweight alumi- 


num and magnesium alloys. 

The principle of construction can 
be seen from the diagram in Fig. 1 
which compares the new type of 
construction with the method now 
in use. The conductors are specially 
shaped extruded elements, covered 
with a laquer-reinforced oxide 
coating, and laid in slots from the 
rotor periphery, one at a time, the 
outer ones first. These are spread 
apart until they lock with the cor- 
responding slot walls, which are 
covered with a thin sheet of insula- 
tion. After this, the other conductors 
are laid in and spread apart, this 
going on until the last inner conduc- 
tor is laid in 

Compare this construction with 
that in a rotor of present design 
The weak tooth root which holds 
the centrifugally heavy trapezoidal 
tooth, the field coil, and the wedge. 
is replaced by a tooth shape ideal 
from a mechanical and also a mag- 
netic point of view 

The windings are self supporting 
The former poor filling factor of the 
because of the insulation. 
wedge and air duct clearances 


slots 


needed now is very good indeed. At 
the same time the drop shaped slot 
is larger in size and the magnetic 
leakage 


less 


ends ere welded to- 


gether to form field 
coils 


aot 


stitute of Electrical Engineers in 
New York last January. The design 
involves a new type rotor which 


lifts the present limitations imposed 
by heating and centrifugal force up- 
on non-salient pole rotors of large 
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t nines 


electrical mac 


This rotor number 
ovel features both as regards de- 


involves a of 


sign and the materials used. The 
higher the speed of a device, the 
lighter it must be to fulfill its func- 
tions properly, so in this new rotor 


the need for high strength and light 


WE DGE 


The 


From a heat flow point of view the 
segmental conductor arrangement is 
considerably better. The conductors 
are practically the only source of 
heat losses in the rotor. The tem- 
perature drop from the farthest con- 
ductor tip to the rotor periphery is 
only a few degrees C. The temper- 
ature differences between adjacent 
conductors, and between conductors 
and tooth surfaces are negligible 

The use of extruded conductors is 
pre yposed because extrusion is a 
The 
igh strength t 
tips of their load 
wedges. Magnesium 
three times the 
section of copper conductors 


favored process for magnesium 
ynductors have en 
the 
of the 


rotor 


that 


luctors need 


cross 


everything else being equal. With 
a terminal voltage of 80 volts in- 
stead of the customary 250 v. the 


number of turns per slot is reduced 
to one-third 

In the present rotors about 40 per 
cent of the slot space can be used 
for conductive material, 40 per cent 
is needed for the insulation. and 20 
per the wedge and bottom 
With lightweight ro- 
tors the slot space is about 20 per 
cent larger. About 85 per cent of 


cent ror 


cooling spaces 
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TO INCREASE 


POWER OUTPUT AT NO INCREASE IN COST 


ew Cities Service Industrial Heat Prover is 
a flue gas analyzer which quickly, accu- 


rately and completely determines the heat gen- 
erating efficiency of equipment using any type 
of fuel. With this information necessary adjust- 
ments to increase efficiency can be made. 


A complete new line of petroleum products 
for the power field including: 


e D-C Diesel Engine Oils 

Pacemaker, Turbine and Compressor Oils 
Optimus Cylinder Oils 

e Sentry Plant Machinery Oils 


The Heat Prover gives you the answers to these 
questions important to efficient production; 


1. How much energy is wasted in use- 
lessly heating excess air? 


2. How much excess oxygen is present 
in furnace gases? 


3. What percentage of fuel is convert- 
ed into useful heat? 


Control for Industry.” 


Crries Service O11 Co. 
Sixty Wall Tower, Room 722 
New York 5, N. Y. 


Please send me without obligation your new booklet 


entitled “Combustion Control for Industry.” 
Name 
Company 


Address 
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For a complete description of Cities Service 
Industrial Heat Prover Service, mail the cou- 
pon below for your copy of “Combustion 
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the space can be used for conductive 
material. The mean-turn length of 
the coils is 4 to 10 per cent shorter, 
the full-load resistance due to lower 
temperature 8 per cent less 

For a 2-pole 60-cycle 50,000-kva 
turbine generator the temperature 
drop in the rotor insulation is about 
24 degrees centigrade, in the rotor 
tecth a further 24 degrees centi- 
or a total of 48 degrees cen- 
tigrade. Assume that with light- 
weight rotors one-fourth of the 
periphery is taken up by the middle 
conductors, which remove two- 
thirds of the heat losses leaving one- 
third to the teeth. The equivalent 
total temperature drop is now 8 de- 
grees centigrade 

Figure 2 shows a wiring sketch of 
a lightweight rotor. The conductor 
ends are welded together to form 
the field coils. Magnesium contain- 
ing 1% per cent manganese is well 
known for its excellent weldability 
The strength of the weld, as is, is 
about two-thirds of that of the ex- 
truded shapes. The wedges provide 
useful high-pressure contacts 

The pressure exerted on each side 
of a wedge is equal and can easily 
be 40 times the pulling 
Differences in the width of slots and 
shapes has no influence upon the 
pressure exerted. The pressure can 
be varied over the rotor length. The 
weight of the small so 
the centrifugal no in- 
fluence. Local projections can be 
used where a conductor must form 
an electric contact with the slot wall 
or another conductor 

The following advantages may be 
expected with this scheme 

1 Abecut three-fourths of the 
weight, one-half of the inertia, and 
twice the maximum peripheral 
speed of the equivalent present type 
of rotors 

2. About one-sixth of 
temperature drop 
eighths the field coil wattage 
shorter mean-turn length, lower 
temperature, assuming that the same 
needed 
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an smooth the flux distribution on 
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Monobed— Something New 


in lon Exchange for 


EW DEVELOPMENT in the use 

of intimate mixtures of anion 

and cation exchangers in a single bed 
of resins was announced last June. 
It is designed to completely deionize 
water in one pass through one unit. 
The use of ion exchange resins for 
water treatment, either alone or in 
combination with other methods of 
treatment, has been increasing rap- 
idly during the past few years. Until 
recently it was necessary to use 
anion and cation exchangers in sep- 
arate beds, (that is, in separate con- 
tainers) but now the development 
of new types of ion exchange resins 
permits various types to be mixed, 
each type performing its functions 
separately and yet of such a nature 
that it can be regenerated separately 
and then re-mixed in the container. 
The new process, whose various 
forms are termed Amberlite Mono- 
beds, was described by their pro- 
ducer, The Resinous Products Divi- 
sion of Rohm & Haas Company, as 
offering to the water conditioning 
industries a number of advantages 
over the two-bed system. It is 
claimed that the new process re- 
quires simpler and potentially less 
costly equipment; that it is capable 
of more complete deionization than 
the two-bed system; that it is easier 


Fig. |. A typical Monobed ion exchange 
resin column, as produced by one manufac- 
turer of water treating equipment 


Water Treatment 


Fig. 2. After backwashing at the proper 
rate, the two types of resins, formerly thor- 
oughly mixed, will settle out as shown here 


to operate, reduces rinse require- 
ments and costs less to regenerate; 
has sharp break-through; and that 
it permits constant maintenance of 
neutral pH during ionization, (the 
latter, it is stated, not too important 
in boiler water conditioning) and 
provides for controlled quality of 
effluent. 

This new Monobed process is best 
demonstrated by the use of the glass 
columns of relatively small size, as 
shown in Figs. 2 and 4. These are 
essentially laboratory equipment, 
but permit the entire process to te 
observed. A number of manufac- 
turers of water treating equipment 
are now developing commercial 
types of tanks and_ accessories 
somewhat along the lines shown in 
Fig. 1. There are, of course a great 
many uses for small quantities of 
very pure water in laboratories and 
processes, but there are also many 
applications of ion exchange treat- 
ment for demineralizing, silica re- 
moval and the like in large-scale 
industrial and boiler feedwater con- 
ditioning and it is expected that this 
field, at least for the present, will be 
the most important one for the new 
process. As to capacity, Monobed 
equipment has already been built or 
is under construction for capacities 


Table showing reactions occurring in Monobed ion exchange system. 
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General Electric Company twice selected Detroit RotoGrate Stokers 
for their Erie, Pennsylvania, plant. First Unit 
—150,000 pounds. Second Unit 175,000 
pounds. Both modern installations ore with 


| 


Detroit RotoGrate is an improved spreader 


H i stoker in which grates move slowly forward, 
Bought eutometicelly discharging exh of the front. 


Economically burns all grades of Bituminous 


1 bt T > Coal or Lignite. Higher burning rates pro- 
LS wice duce more capacity per foot of furnace width, 


1 keeping down investments in both steam 


efficiency is exceptionally high .. . either with ’ 
steady or fluctuating loads. 


: faa) It will pay you to investigate the RotoGrate, 


There is a 
type and size 

of Detroit Stoker 
for every 
Industrial and 
Power Need 


Ss. 


DETROIT STOKER COMPANY 


GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN 


Offices in Prinepol’C Works of Monroe, Michigan 
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Fig. 3. The actual equipment must be de 
wgred as shown here schematically, so thet 
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and they are allowed to settle into 
place as two distinct zones, Fig. 2. 
Alkaline solution to regenerate 
the anion exchange resin is intro- 
duced through a distributor at the 
side or top of the column 

c. Most of the free base left in 
the bed from the regeneration of the 
anion exchanger is next removed by 
rinsing the bed briefly with water. 

d. Next, dilute sulfuric acid is now 
passed through the cation exchange 
zone, but not through the anion ex- 
change zone, from distributor “C”, 
located at the boundary between the 
two resin zones 

e. The cation exchange zone is 
now rinsed briefly to remove excess 
sulfuric acid 

f. The resins are now remixed by 
admitting an air jet at the bottom 
of the shell, as shown in Fig. 4, and 
the bed is now ready for another 
exhaustion step 

A form of the Amberlite resin has 
been worked out, particularly for 
disposable cartridges in which the 
resin is self-indicating. The original 
color of the resins is deep blue- 
black, showing a yellow band of 
color at the top of the resin bed: 
as exhaustion proceeds, this band 
extends farther down the column 


Fig. 4. After complete regeneration of the 

two resins and final rinsing, a jet of com- 

pressed air mixes the resins again ready for 
another exhaustion step 


until the whole bed is light yellow. 
The manufacturer produces the 
resins only and the development of 
equipment is being carried out by 
a number of manufacturers and 
engineering organizations 
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PRIMING OR FOAMING? 


Carryover is a tough problem that you can’t argue, or guess, out of existence. It can 
cause serious mechanical, operating and processing difficulties, ranging from damage 


to process materials to deposits on high pressure turbine blades. To know the cure, 
you must first know the cause. The chief causes of carryover are priming and foaming. 


Priming, the mechanical entrainment of boiler water in steam, is caused by ‘“‘belching”’ or 


surging. Its correction usually involves mechanical considerations, such as operating and 
design modification. 


Foaming, the entrainment of boiler water in steam, is caused by build-up of foam. It 
results from high alkalinity, high dissolved and suspended solids, oil contamination, etc. 
Correction of foaming usually involves chemical considerations, such as proper control, 
anti-foam treatments, etc. 


The Drew System of Water Treatment eliminates guesswork! It starts with proper 
diagnosis. It includes recommendations for corrective treatment and other preventive 
measures, such as modification of operating cycles and redesign of equipment, if 
required. It is specialized service applied to your individual boiler problem. 

Don’t gamble with guesses! Consult the Drew Engineer or write for further 
information on carryover and other water problems. 


POWER DREW CHEMICALS 


Power Chemicals Division DREW 


15 East 26th Street, New York 10, N. Y. 
Uationwide sewice in Boiler Water and Cooling Water Conditioning 
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Good Maintenance Prolongs Diesel Life 


Twenty-two-year old Diesel engines in Marion, Kansas, still dependable as 
@ result of good preventive maintenance and annual overhaul of engines. 
Both plant and output grow 


T IS AN OBVIOUS fact that the 

heavy duty diesel, with its re- 
placeable cylinder liners and bear- 
ings, can continue indefinitely to 
produce its rated power. Even the 
factor of obsolescence has been in 
large measure eliminated by some 
manufacturers through careful de- 
sign of new models to permit mod- 
ernization of old engines in the field. 
The fact, however, that impresses 
the observer who visits many diesel 
power plants throughout the country 
is that so many diesels continue de- 
pendable and efficient service over a 
long period of years without re- 
placement of cylinder liners and 
bearings. 

A case in point is the Marion, 
Kansas, municipal power plant 
where a 560-hp Fairbanks-Morse 
diesel has been in service for more 
than 22 years. This unit is in oper- 
ation daily and within the past year 
has run as much as 30 days without 
shutdown. The engine still has its 
original liners and only one bearing 
has been rebabbitted. 

A second unit in the plant is a 
1050-hp Model 33D Fairbanks- 


Fig. |. The three diese! generating units at the Marion, Kansas, plant. Left to right: the 
1200-hp unit installed in 1948; the 1050-hp unit installed in 1939 and the 560-hp machine 


By HENRY J. BARBOUR, 
Fairbanks, Morse & Company 


Morse diesel which was installed in 
1939. Though this 11 year old engine 
runs about 4000 hours a year, all 
the original cylinder liners and 
bearings are still in use. Newest en- 
gine in the plant is a 1200-hp Model 
33F F-M diesel which went into 
service in 1948. There have been no 
liner of bearing changes on this 
unit. 

Merely to keep diesels running 
over a long span of years without 
major part replacements is worthy 
of note but it is equally important 
to check on the efficiency and econ- 
omy of the veteran prime movers. 
Total maintenance costs for this 
three-engine plant average $280 a 
year of less than 10 cents per horse- 
power per year. 

Maintenance of an efficient load in 
this agricultural community of some 
2000 population has been a difficult 
problem. In spite of the load factor 
which often drops below 50 per cent, 
the plant maintains an average pro- 
duction of 11 kw hr per gal of fuel 
consumed. With load factor at 75 
per cent, the plant average is 12.5 
kw hr per gal. Lubricating economy 


installed in 1928 


has been excellent with a plant av- 
erage in 1949 of 4837 hp hr for each 
gal of lubricating oil consumed. 

Marion was among the pioneers in 
the use of oil burning engines. The 
first units put into service back in 
1929 were two solid injection semi- 
diesels rated at 75 and 100 hp. Two 
years later the plant added two 
Busch air-injection diesels rated at 
120 hp and 165 hp. At various times 
engines were taken out and new 
ones installed. At present the plant 
has a capacity of 2811 hps. 

Marion's long running diesels 
have been consistently profitable. 
The old 560-hp engine, for example, 
led the plant to such substantial 
earnings that the city was able to 
pay off the total cost of the unit in 
just three years. There was enough 
additional profit to pay off $65,000 
in water bonds. Profits have been 
maintained even in the present era 
of high operating costs. In 1949, 
revenues of the electric department 
were $76,825.59 and total expendi- 
tures including costs of generation, 
distribution and administration to- 
taled $49,748.67 leaving a net profit 
of $27,076.92. 

The operating record of Marion's 
diesels would not have been possi- 
ble without heavy duty engines, 
without good protective accessory 
equipment and without sound oper- 
ating procedures. All the engines 
are fully pressure lubricated and 
have oil-cooled pistons. Lube for 
the two big engines is circulated by 
built-in engine-driven pumps with 
motor-driven auxiliary pumps to 
circulate the oil to the bearings and 
and pistons in starting and shutting 
down the engines. The 560-hp unit 
utilizes a motor-driven pump for 
regular lube circulation. Included 
in the lube-pressure system of each 
engine is a shell-and-tube oil cooler 
and a bag-type filter. Each unit also 
is equipped with a multi-element 
lube filter with cellulose filtration 
cartridges. Oil is drawn from the 
crankcase by a motor-driven pump, 
heated, filtered and returned to the 
crankcase. Wiper-ring oil is put 
through the filter and discharged to 
the crankcase. Cylinders are sup- 
plied by separate mechanical lubri- 
cators. 

Soft cooling water is circulated by 
two motor-driven centrifugal pumps 
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WICKES WASTE-HEAT BOILERS 


Waste heat, once discharged from manufacturing equipment as a loss, has 
been made to realize a high economic return through the installation of 
CONVERT WASTE-HEAT Wickes Waste-Heat Boilers. In actual cases, the reduction in the costs of 
into manufactured products has paid for the waste-heat installation within 2-3 
years time, and in some industries, heat recovery is sufficient to produce 
PROFITABLE POWER all steam and power required. 

Wickes Boilers are correctly designed and built to effect maximum heat 
recovery from all types of waste gases. High gas velocity, long gas travel 
with minimum resistance and air-tight settings made 
possible by special casing construction combine to 
make Wickes units highly efficient and econom- 
ical in operation. Even in cement mills where 
high dust content in hot kiln gases is a prob- 
lem, Wickes Boilers do a thorough job of 
dust removal and heat recovery. Why not 
\ write for complete facts about putting waste- 

\ heat to work in your plant. 


THE WICKES BOILER CO. * SAGINAW, MICHIGAN, U.S.A. 
DIVISION OF THE WICKES CORPORATION 
SALES OFFICES. Atlonta * Boston * Buenos Aires * Chicago * Cincinnati * Detroit * Havana * Houston RECOGNIZED 


Indienapelis * Los Angeles * Monile * Milwovkee * Mexico City * Montevideo * New York City * Pittsburgh QUALITY 
Seginew * Son Francisco * Son Jose, Colif. * Sen Juan * Seattle * Springfield, Ill * St. Lovis * Tuba SINCE 1854 
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Fig. 2. This shows the 1200-hp diesel driving the 840-kw, Fairbanks, Morse alternator with 
its 15 kw exciter driven by Link-Belt chain drive. 


from a hot well through the engine 
jackets, through two heat ex- 
changers and back to the well. One 
pump can handle the plant easily 
and the other serves as a standby. 
One exchanger is adequate for the 
plant's needs through the winter 
months but both exchangers are 
used during the summer. City water 
is used for make-up in the closed 
cooling system and chemicals are 
added to soften the water. In emer- 
gency it is possible to run city water 
directly through the engine jackets 
at 60 to 75 lb main pressure. An- 
other pair of motor-driven centrifu- 
gal pumps puts water through the 
exchangers and over an atmos- 
pheric-type cooling tower. Hand- 
operated valves are arranged so that 
either the tower or the exchangers 
can be by-passed as necessary to 
maintain jacket water temperature 
at the desired level. 

The 34 to 36 gravity fuel oil can 
be delivered by either tank car or 
truck and is unloaded into three 
1200-gal horizontal tanks above 
ground by a motor-driven gear 
pump. The fuel flows from storage 
through a meter to day tanks in 
concrete underground chambers 
The tanks are so arranged that some 
fuel will flow from storage to the 
day tanks by gravity so that the 
day tanks cannot run dry, but a 
motor-driven pump must be used to 
fill the day tanks completely. En- 
gine-driven supply pumps draw oil 
from the day tanks and supply it 
through duplex filters to the injec- 
tion systems. 

Scavenging air for these pump- 
scavenging two-cycle diesels is 
cleaned by multi-element impinge- 
ment-type filters in separate con- 
crete chambers outside the plant 
Exhaust gases of the big engines 


tober 


vent through vertical snubbers while 
the smaller engine exhaust passes 
through an expansion pit and up a 
stack. 

For each engine there is a gauge 
and alarm panel with alarms on lube 
pressure and jacket water pressure. 
There is an exhaust pyrometer on 
each board. All the engines drive 
alternators generating 3-phase, 60- 
cycle, 2400-v current. The alterna- 
tors are rated at 840 kw, 731 kw and 
375 kw. All three have 15 kw chain- 
driven exciters. 

The true veteran of the Marion 
plant is Superintendent James 
Blackim who was on hand to install 
the first of the present diesels 22 
years ago and has directed opera- 
tions through the long decades of 
flawless service. Mr. Blackim long 
ago set up a detailed maintenance 


THE PENETRON 
(Continued from page 71) 


covers about 1 sq. in. Any pipe from 
1 in. to 12% in. diameter can be 
checked in this manner. The effect 
of small pits, holes, flaws or cracks 
is lost in the “averaging” of the ma- 
terial thickness: hence this type of 
defect cannot be traced with the 
Penetron. 

In a pipe filled with water, the 
water also absorbs some of the rays. 
Therefore, the pipe must be empty 
before starting the survey. Inci- 
dentally, if a vertical pipe is partly 
filled with water, the meter reading 
quickly changes when passing the 
water level, hence measures the 
level. 

The Standard Head 

The principle used with this head, 

Fig. 2, is that of measuring the back 


schedule and has insisted that it be 
followed scrupulously. Undoubtedly 
this careful preventive maintenance 
program culminating in an annual 
overhaul for each engine deserves a 
share of the credit for the absence 
of major repairs. 

It is common practice to write off 
diesel engines in 20 years, at least 
for bookkeeping purposes. The 
Marion plant is demonstrating not 
only that good diesels never die but 
that they can continue for more than 
20 years to produce power at a 
profit. 


MARION, KANSAS 
Principal Equipment Listing 

Engines: One 560-hp Model 33, Type M 
Fairbanks-Morse diesel; one 1050-hp 
Model 33D Fairbanks-Morse diesel; one 
1200-hp Model 33F Fairbanks--Morse 
diesel 

Alternators: Three 3-phase, 60-cycle, 2400- 
volt alternators rated at 375 kw, 73! kw 
and 840 kw Fairbanks-Morse Co. 

Goverrors: Woodward Governor Co. 

Fuel filters: Wm. W. Nugent & Co., Inc., 
and Purolator Products, Inc. 

Fuel meter: Badger 

Lube oil: Nonpareil heavy duty diese! oil 
heavy. Standard Oil Co. of Indiana. In- 
dustrial diesel HD engine oil SAE 30. 
Phillips Petroleum Co. 

Lube oil filters: Midwest Filter & Mfg. Co. 

Cylinder lubricators: Madison-Kipp Corp. 

Lube oil coolers: Schutte & Koerting; Ross 
Heater & Mfg. Co., Inc. 

Auxiliary lube pumps: Geo. D. Roper Corp. 

Cooling water pumps: Fairbanks, Morse & 


Heat exchangers: Ross Heater & Mfg. Co., 
In 


Exhaust snubbers: Burgess-Manning Co. 

Air filters: American Air Filter Co., Inc. 
Midwest 

Alarm panels: Fairbanks, Morse & Co. 

Pyrometers: Alnor. Illinois Testing Labs, Inc.; 
Brown Instrument Co. 

Switchboard: Independent Electric Mach. 


Voltage regulator: Allis-Chaimers Mfg. Co. 

Synchronizer panel: Borr-Thorp Electric Co. 

Totalizing kwh. meter: Westinghouse Elec- 
tric & Mfg. Co. 

Watt-hour demand meter: Westinghouse 
Electric & Mfg. Co. 

Chain drive on exciter: Link Belt Co. 


scattered rays. The whole thickness 
of pipe material exposed to the 
bundle of gamma rays contributes 
to the “back scattering.” The source 
of radium and the detector are built 
together in one holder. Between 
the radium and the detector is a 
conical metal shield so that no di- 
rect rays from the radium can reach 
the detector. Only the back-scat- 
tered rays can reach it. The thicker 
the material, the more the back- 
scattered rays. 

With this standard head, it is 
possible to measure the wall thick- 
nesses of pipes of any diameter, 
from 3 in. up, and also the thickness 
of plates. It is possible to measure 
wall thicknesses of insulated pipes 
without removing the insulation, 
providing it is not too thick. About 
1% to 2 in. is the maximum for the 
usual heat insulation. A standard 
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reading is established by using a 
piece of stock pipe material covered 
with the service insulation 


internal Inspection of Pipes* 

The wall thicknesses of pipes of 
3 in. or more inside diameter can be 
internally by means of 
the standard head. A special holder 
with extension rods has been pro- 
vided. Determination of the thick- 
ness of boiler tubes from inside the 


measured 


drums is possible so far as the 

bends in these tubes allow the 

standard head to be moved in 
When the tubes are c losely 


spaced, the proximity of the neigh- 
boring tubes increases the readings 
with the standard head. If one of 
the tubes has removed, 
rection for the back-scattering effect 
of the neighboring tubes is made’ by 


been cor- 


placing the standard head in the 
space prev iously occupied by the 
tube and noting and applying the 


reading as a correction. Of course 
baffles, anchors, and masonry work 
affect the readings taken internally 


and their effect is more difficult to 
eliminate that that of neighboring 
tubs 

When no tube is removed, the cor- 


effect of 
easily be 


the proximity 
tubes can 

established as follows. A sufficient 
number of 2-ft lengths of tube is 
cut and placed on a wooden plat- 
the pattern as the 
tubes im the Then the read- 
standard head is taken 
in the center tube of the 
Then the sur- 
removed and 
again a reading is taken. The differ- 
ence between the two readings is the 
orrection sought for the proximity 


rection for 
ighboring 


form in sarne 
boiler 
ing of the 
internally 
pattern of samples 


rounding tubes are 


Scale Effect 

The readings with the Penetron 
are proportional to the density and 
thickness of the material. A certain 
amount of paint, or dirt 
affect the readings very little 
because the density of this material 

much less than that of steel and 
the thickness is usually limited 
High density scale of oxidized metal 
may ! fluence the 
is therefore advisable to 


scale, slag 


Wil 


readings consid- 


study each case individually 


Accuracy 


The Penetron can be used for 


trate al thickness up to “4 In stee! 
The accuracy is about 2 per cent plus 
v” minus for the tangential head 
The accuracy obtained with the 
standard head is about 3 per cent 
plus or minus. This accuracy is re 


juced when the proximity effect is 


present, even when the proximity 


correction, previously described, is 
applied 
Speed of Surveying with the Penetron 
Twenty to thirty seconds are re- 
quired to establish the initial read- 
ing. If the operator holds the head 
in its proper geometric relation to 
the tube and slowly moves the head 
around or along the tube, the read- 
ing will only change when the wall 
thickness changes. Such a change 
can be detected readily. To find 
the new wall thickness in terms of 
actual dimension it is necessary to 
hold the head for a while at the 
new spot until the meter has ob- 
tained its new balance. It is possible 
to cover a path approximately 4 to 6 
fpm when the wall thickness is 
fairly uniform. The survey of super- 
heater tubes of a boiler can be 
made ordinarily within a few hours. 
The Lifetime of the Geiger Counters 
The use of the heads inside the 
cramped quarters of a boiler is not 
very favorable for long life of the 
Geiger counters. Mechanical impact 


or other abuses is quite likely 
From experience, it appears that 
only 40-60 hours of service can be 


expected for tube survey in boilers 
This rather short lifetime but 
there is reason to believe that this 
can be improved 


is a 


TEMPERATURE LIMITS 


(Continued from page 61) 


covery equipment such as an air 
preheater in the gas path to recover 
that heat. Certain limits must be 
imposed on this equipment also to 
make it effective and to keep main- 
tenance costs at a minimum 
Preheated Air 

To salvage the high heat of the 
stack gas at the boiler outlet, an air 
preheater is placed between the 
generator and the stack. Its function 
is to preheat the combustion air by 
heat transfer between the stack gas 
and the air. Preheating the air im- 
proves combustion conditions and 
increases the efficiency of the steam 
generator by reducing the losses 
The temperature to which the air 
may be heated depends upon the 
burning method, the equipment and 
the fuel. For fuels which are burned 
on grates, the preheated air should 
not be in excess of 350 F or main- 
tenance of the grate will be high 
If the fuel contains considerable 
moisture, as with lignite, the air 
temperature may be higher due to 
the cooling effect of the evaporating 
moisture. In that case, the tempera- 
ture may go to a limit at 400 F. For 
pulverized fuel, the limit is 600 F 
as specified under the section on fuel 
properties, although the secondary 
air used in this method may go up 
to the ignition temperature of the 
fuel at the burner. The outlet tem- 


perature for the air heater has also 
been defined previously as depend- 
upon 


the fuel properties. In 


ing 


burning pulverized fuel, where a 
heavy concentration of flyash is en- 
countered in the stack gases, pre- 
cautions must be taken to prevent 
condensation of the water vapor. 
Flyash of a certain composition in 
contact with sufficient water may 
become cemented and set up in the 
lower ends of the air preheater 
tubes and render it ineffective. This 
cemented flyash is extremely tena- 
cious and in the usual air preheater 
installation, work space is insuffi- 
cient to allow a quick cleaning oper- 
ation. To prevent the condensation 
of water vapor in the air heater, 
the outlet temperature must be held 
above that condensation point or a 
limit of 300 F might be required. 
Summary 

After we have considered all the 
factors separately, an assembly of 
the information will show the re- 
lationship of the factors to one 
another. Figure 5 illustrates the as- 
sembly of the factors mentioned 
previously for a three drum water 
tube boiler with a superheater and 
air preheater. The fuel is assumed 
to be burned on a grate. Water 
walls have not been shown to sim- 
plify the diagram. The air heater 
illustrated is of the tubular type 
Similar diagrams can be drawn fo: 
each type of fuel burning arrange- 
ment, boiler and heat recovery ap- 
paratus. 

In specifying the temperature 
limits for the factors as given above, 
the author does not wish to suggest 
that they are conclusive or authori- 
tative in every respect, but the point 
here is to classify some of the infor- 
mation available on the subject for 
the use of those who wish to obtain 
an over-all viewpoint without hav- 
ing to refer to a great many sources 
for the information expressed collec- 
tively herein. This material does not 
take the place of the infinite detail 
needed to completely design a mod- 
ern steam generator, but by having 
some defined limits the better will 
the engineer be able to exercise his 
talents for design or efficient oper- 
ation 


J. CALVIN BROWN NOMINATED 
AS 1951 PRESIDENT OF ASME 

J. Catvin Brown, of Los Angeles. 
Calif., owner of the firm bearing his 
name in that city, has been nomi- 
nated as the 1951 president of The 
American Society of Mechanical En- 
gineers, it was announced yesterday 
(June 26). Mr. Brown heads a slate 
of new ASME officers, including 
four regional vice presidents and 
two directors-at-large, submitted by 
the society's nominating committee. 

Formal election will take place in 


the fall by letter ballot of the mem- 


bership, which totals more than 
32,000 engineers. The new officers 


are to begin their terms at the con- 
clusion of the ASME annual meet- 
ing in New York next December. 
Mr. Brown will succeed James D. 
(Continued on page 106) 
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Horizontal Multipass Condensers 
(Closed Type} 
Water circulated in tubes traverses 


the length of the unit a number of 
times as determined by baffles in 
the heads. 


and 
REFRIGERATION COST 


Vogt Condensers, because of their correct design, 
STEP UP the rate of heat transfer and STEP DOWN 
head pressures. With the liquid delivered at a lower 
temperature, smaller compressor capacity is needed, 
saving in original as well as operating costs. 


One of the two basic types illustrated will fit 
your operations exactly. Install Horizontal 
Multipass (closed type) for use with clean 
waters. Where the water is hard, forms scale, 
contains mud or promotes fungus growth, 
Vertical Single Pass (film type) which can 

be cleaned in operation, are recommended. 


(Film Type) 


Patented ferrules give 
equa! distribution of water 
to and over the surfaces of 
all tubes in a unit, 


HORIZONTAL and 
VERTICAL TYPES. 
SHELL and TUBE 
CONDENSERS 
For Every Service 


Write For Bulletin RC-1 


J 1000 W. ORMSBY ST., LOUISVILLE 18, KY, U.S.A 


densers at Armour and 
Company, National Stock- Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, 


yards, Illinois. 


PHILADELPHIA, ST. LOUIS, CHARLESTON, W. VA. 


CONDENSERS 
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Sirocco Induced Draft Fan and Wheel 


AMERICAN. STANDARD AMERICAN BLOWER - 


SIROCCO INDUCED DRAFT FANS 


of the World 


Standard 


The Sirocco Induced Draft Fan (shown above) with die-formed 


forward curved wheel blades is designed and proportioned 
specially for induced draft work. Now used on 1,000,000# /hr. 
steam boilers. 

The high static efficiency, low RPM, low tip speed, low inlet 
velocity, plus other important operating characteristics, make 
this fan particularly well adapted to severe power plant 


requirements 


For complete, concise, factual data on the Sirocco Induced 
Draft Fan, write for Bulletin 4424 


For data on other American Blower Mechanical Draft Equip- 
ment, Fly Ash Precipitators, Heavy Duty Coils and Gy¥rol 
Fluid Drives for fan control and boiler feed pumps—consult 
your nearest American Blower Branch Office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Divison of Amenrcay Raptor & Standard Savitary 


your Best BUY AMERICAN BLOWER Power equipment 


Gyrol Fluid Drives for 
Boiler Feed Pumps 


Type VS Gyrol Fivid Drives for 
Mechanical Draft Fans 


CHURCH SEATS - DETROIT LUBRICATOR - KEWANEE BONERS - Ross HEATER - TONAWANDA !RON 


— 
American HS Forced Draft Fans 4 
a 
7 — 
— 
Pet | 
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FORCED BOILER 


SANDBLASTING, 


ELIMINATED 


Allis-Chalmers 
Silica Removal 
Service 


BEFOR 


57 Boiler shutdowns in 33 months 
with 834 boiler hours of unscheduled 


Allis-Chalmers 
FIER Boiler Feedwater 
Service Installed 


Boilers and turbines operate 14 
months between scheduled cleanings! 


outage. 


133 Tubes replaced. 29 Tubes welded. 


No boiler tube failures! 


Turbines sandblasted every 4 months. 


No turbine sandblasting! 


each cleaning. 


Power Production down 50% before 


Rated power capacity is maintained! 


Lame REDUCTION IN BOILER FEED- 
WATER with Allis-Chalmers chemi- 
cals and treatment produced these star- 
tling power plant economies at the 
Southern Advance Bag & Paper com- 
pany, Hodge, Louisiana. 

One of the leading manufacturers of 
paper bags in the south, this company 
has a daily steam production average of 
9,350,000 Ibs from 10 boilers serving 
5 turbines generating 12,000 kw, a 
number of turbine-driven auxiliaries, 
and turbines Operating paper machines. 


Raw water analyses taken over a pe: 
riod of three years at Southern Advance 
show a silica reduction of 94% due to 
the use of Allis-Chalmers chemicals. 


You can get similar results from A-C 
water conditioning service, chemicals 
and equipment. 

Whatever your industry — paper, 
petroleum, food, steel — you'll get 
prompt, convincing results with Allis- 
Chalmers water conditioning service. 
An expert representative is available, 
ready to recommend proper chemicals 
or help select the right process for your 


Water Conditioning 


JOHN DAVIS, 
with 15 years 
ience 
water con- 
ditioning, isone © 
the A-C specialists 
located around 
the country to o 


. 
ect water ‘ 
eno chemicals and ser 


in power 


dvise you of cor- 
onditioning 


power plant ‘requirements. 70 SI. 
Get in touch with him today at your ° - 
Allis-Chalmers Office for complete in- 
formation. Please send me specific information on 
; A-C chemicals for feedweter treatment. 
a 
Nome 
Title 
Compony . 
‘ 
Address 
City Stote A.3070 


VEQUIPMENT CHEMICALS SERVICE 
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GREEN FANS ... Used by Many Leading Utilities 


One significant fact about Green Fan Installations at the New 
Orleans Public Service Plant is that two different boiler manu- 


facturers were involved . . . 


two different types of boilers but 


Green Draft Fans for all three boilers. Each boiler has two Green 
Induced Draft Fans and one Green Foreed Draft Fan. 


When a concern has specialized on an important piece of 


power plant equipment for many years, that firm is rightly called 


the “authority” on the subject. This is the position of Green 


Fuel Economizer Co. in the field of mechanical draft fans. The 


name Green is synonymous with Draft Fans highly acceptable 


to industry. 


THE 


gGREEN 


your fan 


choice, 


Fuel Economizer =X 
COMPANY2Z 


BEACON 3, NEW YORK 


The Line of Green Induced and 
Forced Draft Fans includes 
many types in many sizes which 
are described in Bulletin No. 
168. We shall be glad to discuss 
requirements 
your own engineers, with your 
consulting engineers and with 
the boiler manufacturer of your 


with 


Inc. 


ECONOMIZERS © FANS © AIR HEATERS © CINDERTRAPS 
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Cunningham, president of Republic 


Flow Meters Co., of Chicago. 

A mechanical engineer and attor- 
ney at law, specializing in patent, 
trademark and copyright litigation 
before the United States courts, Mr. 


J. Calvin Brown 


Brown became a member of the 

society in 1928. He served as man- 

ager of the ASME in 1943-44, and 

vice president, 1945-47 and 1947-49. 
Regional vice presidents nomi- 

nated are: 

Henry Reginald Kessler, manager, 


Republic Flow Meters Co., New 
York. 
Stephen Dewey Moxley, vice 


president, American Cast Iron Pipe 
Co., Birmingham, Alabama. 

Dr. John. T. Rettaliata, 
engineering, Illinois 
Technology, Chicago. 

Carl J. Eckhardt, (renomination) 
professor of mechanical engineering 
and superintendent of utilities, Uni- 
versity of Texas, Austin. 


MINIMIZING HEAT LOSS 
(Continued from page 67) 


efficiency as 


dean of 
Institute of 


increase in over-all 
well. 

In conclusion, the very form 
which such a generator must take, 
that is as a number of progressively 
cooler concentric rings about a cen- 
tral source of energy at intensely 
high temperature with the outer- 
most ring being at a very moderate 


temperature (100 F) favors the 
safety of an experimental model 
under operating conditions, inas- 


much as 622 kw is not a large energy 
release and could be maintained 
with a small amount of fissionable 
material. 
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LINK@> BELT 


Unload Hopper-Bottom 


Cars “Broom Clean” Faster E 


THE ONLY CAR SHAKER WITH 
ALL THESE IMPORTANT FEATURES 


POSITIVE ACTION—tLower vibrator speed results in positive 
impact action. Easier on cars. Vibration rate adjustable in the 
field for all types of coal and other bulk materials. 
ELIMINATES OBJECTIONABLE NOISE—Low-frequency results in 
a relatively low sound level. 

LOWER COSTS—Only | to 3 minutes required for ‘‘broom- 
clean" unloading of most cars. Especially effective for unload- 
ing damp or sticky materials. 

LONGER LASTING, SAFE— Lower operating speed reduces wear 
and maintenance. Rugged construction. No picks or hammers 
needed. Less hazard to crew. 

UNDIVIDED RESPONSIBILITY—Link-Belt can furnish, when re- 
quired, the complete system, including shaker, hoist, frame, 
track hoppers, feeders and conveyors. 

Check your present unloading methods against the dollar-saving 
efficiency assured by Link-Belt's exclusive features. Get full 


details on installation and application to your needs. Send for 
Book No. 2345. 


Simple, Fast Operation! 
® Lower the Link-Belt Car Shoker 


to the top of car walls. 


® Start motor. Positive-action vibration 
on car sides and hopper bottoms does the 
job clean and fast. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philodelphia 40, Ationta, Houston 1, Minneopolis 5, Sen Francisco 24, 
Los Angeles 33, Seattie 4, Toronto 8, Johannesburg. Offices in Principal Cities 


October, 1950--POWER ENGINEERING—Chic 


q 
| and at Lower Cost with | 
and at Lower Cost with «si | 
| 
{ | 
} 
2 
4 
: 550, | 107 


““A DIME SPENT NOW o» proper design 
CAN STOP THE MARCH 


of wasted coal dollars”. 


EQUIPMENT LASTS FOR YEARS 
COAL FOR SECONDS 
Fairmont Coal Bureau Engi- 
neers have the facts and figures 
on hundreds of plants that have 
been designed to efficiently burn 
Fairmont Low Fusion Coal. 
Their “know-how” applied 
to your problem might result in 


lower steam costs for you. 


° 
Write today and 


have your name placed < 


on our mailing list. ‘ 


MAIL COUPON TODAY! 
FAIRMONT COAL BUREAU, Chanin Bidg., 122 £. 42nd St., New York 17, N.Y. 


Kindly place me on your mailing list to receive copies of your publications and Technical 
Reference Bulletins 


PEng- 10-50 
Nome . Compony 
Poshon Noture of Business 
Address City - Zone 


CORRECTION NOTE 

Diesel Engineering Handbook, 

1950 Edition (7th Edition) 

In the review of this Handbook, 
page 106, Power ENcrineerinc July 
1950, the price of the book was in- 
orrectly given as $5.00. It should 
have been given as $7.50 


Electric Cireuit Theory by H. Tropper 
First Edition; 6 by 9 in.; 164 pages; cloth 
yublished by Longmans Green and Co 
ne. 55 Fifth Avenue, New York 3, N.Y 

2.75 


This valuable little book seems to pre- 
sent a unified account of some of the 
fundamental aspects of electric circuit 
theory, and shows how the solution of 
many network problems may often be 
simplified by the application of a few 
fundamentals principles 

The book contains the substance of 
lectures which the author gave over a 
number of years to graduate students at 
Queen Mary College, at the University of 
London. As the author points out in the 
preface, in a book of this small size it is 
not possible to attempt a complete treat- 
ment of so vast a subject as electric 
cireult theory. The object is to give a uni- 
fied account of some of its more fund- 
amental aspects and to show how the 
solution of many network problems can 
be simplified he analysis of electric 
cireults is based on the two Kirchhofl's 
Laws. Throughout the book the treatment 
of steady state and transient theory is 
based upon the important Superposition 
Principle. Dr. Tropper first discusses this 
principle in detail and then goes on to 
show its application to a number of 
branches of linear circuit theory. The 
dual circuit and the method of symmet- 
rical components including the fault 
analysis of 3-phase systems. The expo- 
sition of electric transients begins with 
Heaviside's Expansion Formula, the use of 
which is explained before its validity is 
considered After discussing the _ rela- 
tionship between a function and its fre- 
quency spectrum, the Laplace Transfor- 
mation is introduced and the expansion 
formula is then proved by the transforma- 
tion method 

The reader is assumed to be familiar 
with the elements of a-c circuit theory. 
in particular with the symbolic method 
of solving a-c problems. In an appendix 
on complex algebra, a few simple facts 
which are used in the text are explained 
The book should prove very easy to those 
having attained a standard equivalent to 
engineering or physics and it should 
also be of service to the practicing eng!- 
neer 


Principles of Engineering Economy by 
Eugene L. Grant. Third Edition; 6', by 
9', In.; 623 pages; cloth; published by the 
Ronald Press Co., 15 E. 26th St., New York 
10, N. ¥ 

This book by the Professor of Economics 
of Engineering at Stanford University dis- 
cusses engineering problems from the 
standpoint of cost. Arthur M. Wellington, 
almost 50 years ago, made the classic 
remark that engineering was the art of 
doing well for one dollar what any bungler 
do for two dollars. This fact ts 
| as true today as it was when Mr 
llington stated it and it is this aspect 
engineering that Eugene Grant dis- 
cusses in great detail in this splendid 
book What the average engineering stu- 
dent needs most of all is the point of 
view that ultimate economy is a problem 
with which the engineer must be con- 
cerned. This point of view involves the 
realization that quite as definite a body of 


iples ¢ the economic aspects 
f an engineering decision as governs its 
al aspects The importance of engi- 
€ ny kely to be more 


cip'es of 

in ikely to be covered with 

ess application of effort, if these prin- 

pies are presented mh a@& separate course 

ook is a text for st such a pur- 

pose. Although the book has been writ- 

ten primarily for students of engineering, 

it will be found useful by practicing 
engineers and industrialists as well 
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This slurry bed stays put! 


...and troublesome variables are out 


WORTHINGTON SLURRY 
TYPE PRECIPITATING WATER 
SOFTENER AND COAGULATOR 
gives consistent, uniformly 
softened water 
If it’s clear, uniformly softened 
water you want, this unique Worth- 
ington Water Softener is just what you 
need. Concentrated quick mixing and 


October 


parts sliminates need for 

cipitation Cold P 
Water So roe 


Bvlator. 


water 


rotator, (€) 


(c) 
Symmetrica) Applicators bed 


) Pro. 


ftener and Slurry Type Pre. 


rapid recirculation of applied chem- 
icals and raw water, achieved by by- 
draulic energy instead of submerged me- 
chanical moving parts, is an important, 
progressive development in the water 
treatment field. 

New Bulletin W-212-B5 gives you 
16 pages of vital facts about this 
unique cold process water softening 
method. Write for your free copy today. 


NGTON 


WATER CONDITIONING 


Worthington Makes More of the Equipment for All Types of Water Conditioning Systems 


These 
Features 
Give You The 
Uniformity 
You Want 


Worthington all four 
water conditioning processes; there- 
fore, can give you unbiased recom- 
mendations on which process is right 
for you . . . further proof that there's 
more worth in Worthington. Worthington 
Pump and Machinery Corporation, Water 


Treating Division, Harrison, N. J. 
40.1 


engineers 


WORTHI 
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QUICK RESULTS 


ROTOJET Water-driven Tube Cleaners 
provide power heretofore obtainable 
only with air-driven equipment. A 
vast increase in power and a material 
reduction in water consumption were 
achieved through radical design 
changes based upon latest research in 
hydrodynamics 


The new ROTOJET removes the hard- 
est scale much more quickly and effi- 
ciently than ever before possible with 
woter-driven equipment. Send for 
new ROTOJET Bulletin 


147 Sussex Avenue 


4 


C321 ROTOJET Woter-driven 
Motor with short 4-arm heod 
and universal joint for 2%" 1D. 
straight tubes 


Newark |, N. J. 


Mechanics by Archie Hig- 

fam B. Stiles. First Edition: 

by in.; 366 pages; illustrated 

cloth; published by Prentice-Hall, Inc.. 

Pifth Avenue, New York, N. Y.; 1949 
Price $6.65. 


—~ to Professor H. J. Giikey. 
Head of e Department of Theoretical 
and Applied Mechanics at Iowa State 
College. there are three kinds of courses 
in engineering mechanics. In his fore- 
word to this ok by Archie Higdon and 
William B. Stiles, Professor Gilkey points 
out that there is the philosophical type 
of engineering course which places the 
major emphasis on theory and mathe- 
matics and is usually taught under liberal 
arts auspices. Then there is the applied 
mechanics which is more empirical and 
stresses getting out the answers without 
much mastery of the underlying theory 
Pinally, there is the more strictly applied 
course in engineering mechanics where 
the major emphasis is placed on the free- 
body-diagram with an effort at having 
the student visualize each step of the 
analysis and solving 

Professor Gilkey places engineering me- 
chanics in this last category which he 
says is the type of mechanics taught in 
most United States institutions This 
book is a basic text for a 2 semester 
course, stressing the fundamental prin- 
ciples of engineering mechanics and the 
development of the ability to apply them 
Equal emphasis is placed on statics and 
dynamics. Wherever possible an action is 
illustrated by the use of free body dia- 
gram or other pictorial and semi-graph- 
ical alds. These supplement rather than 
replace the application of elementary ca!- 
culus which is stressed by the authors. 
There are over 1100 problems, 100 of them 
set up as illustrative The ap- 
pendix includes answers to the even num- 
bered problems and sample one hour 
tests and several two hour final exami- 
nations. A solutions manual soon to be 
published will contain solutions to all the 
roblems and answers to the odd num- 
red problems 


Phenomena, Atoms and Molecules by 
Irving Langmuir, First Edition; 6', by 
in 436 pages; cloth published by the 
Philosophical Library, Inc, 15 E. 40th 
Street, New York 16, N. Y.; 1950. Price 
$10.00 


Strangely enough, despite Dr. Lang- 
muir’s many papers before scientific and 
engineering societies during the past 30 
years, this is his first book. As might be 
expected, it is a very interesting book and 
one that everyone who has followed Dr 
Langmuir’’s researches at the Genera! 
Electric Company's Research Laboratory 
will want to read. In it he sets down his 
thoughts, observations and conclusions 
from his lifetime in the world of science 
His approach to world science is broad in 
scope, yet precise in detail, covering the 
human sociological and international 
aspects of modern science, along with a 
comprehensive discussion of atomic prog- 
reas and possibilities 

Inventor of the gas-filled tungsten 
lamp, pioneer in the development of the 
high vacuum electron tube, the first to 
isolate atomic hydrogen and demonstrate 
the importance to chemistry and physics 
of single layers of atoms and molecules, 
Dr. Langmuir here offers a work that 
possesses importance and timeliness 

For many years, Dr. Langmuir has been 
particularly interested in the action of 
atomic hydrogen and it is not surprising, 
therefore. to find three of the 18 chapters 
in the book devoted entirely to various 
aspects of atomic hydrogen. Aside from 
the purely scientific chapters, the first 
chapter on science, common sense and 
decency will be of particular interest to 
everyone, both scientists and laymen 
alike. We cannot recommend this book 
too highly 


Hydroelectric Handbook, by William P 
Creager and Joel D. Justin; 2d Edition; 
1151 vos illustrated; size 6 by 9 in 
cloth binding: published by John Wiley 
& Sons, Inc. 440 Fourth Avenue, New 
York 16, N. ¥. Price $12.50 


Since the first edition of this book was 
published in 1926. an enormous advance 
and accumulation of data on design of 
hydroelectric power developments has 
taken place. The progress of the art has 
been so rapid that it was found necessary 
in preparing this edition to rewrite most 
of the text of the first edition 

For many years this handbook has been 


ROTOJET 
TUBE CLEANERS 
all the 
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allel Operation 


with a BACKGROUND of OVER 30 YEARS 


As shown in the illustration, either of two fans may be 
used and will generally carry approximately 70% of the 
normal load. The second fan can be arranged to start 
automatically when maximum capacity of the first fan 
has been reached. 


Thus, = basic lower operation cost is realized and this 
safety factor assures continuous performance in the 
event of bearing or drive failure. In such an emergency, 
the boiler can be operated at 70% of normal load instead 
of a complete shut down, an important factor in large 
installations. Two boilers, operating from a Single, Twin 
Fan Stack can be arranged to operate either boiler from 
either fan. 


Our project engineers have a background in fan-stack 
applications. Consult them for the answer to your 
draft problems. 


Project and Sales Engineers 


THE THERMIX CORPORATION 
GREENWICH, CONN. 


= T. C. Chown, itd. 1440 St. Catherine Street W., Montreal 25, Quebec 
50 Abell St., Toronto 3, Ontario 


PRAT-DANIEL CORPORATION 


83-10 WATER STREET EAST PORT CHESTER, CONN. 


DESIGNERS AND MANUFACTURERS OF POWER PLANT EQUIPMENT 


THERMOBLOC 
INDUSTRIAL 
DIRECT-FIRED 
UNIT HE ATER s 
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Easy to Tighten! Because of the spherically-ground joint, 
Dart unions always fit snugly — bronze seat to bronze 
seat. Moreover, they close easily and stay tight. No need to jam a Dart. 


Easy to Uncouple! Darts uncouple easily, too. Seats are unmarred —ready for 
repeated use 


Practically Indestructible! To ensure the ultimate 
in protection, both body and nut of a Dart are 
made of practically indestructible high-test, 
air-rehoed malleable iron. One more of the 
many reasons why Darts are first choice of 
careful buyers coast to coast. 


E. M. DART MFG. CO. 
Providence 5, Rhode Isiend 


one of the authoritative sources of data 
on design and operation of a modern hy- 
droelectric wer development. For those 
concerned directly with design, it provides 
an accurate picture of the problems in- 
volved and also provides sufficient data 
for preliminary design, estimates of cos:s 
and reports. However, for obvious rea- 
sons a complete treatment for designing 
all the structures necessary in a hydro- 
electric development cannot be given in 
a book of the present size, hence the Ge- 
signer must consult other detailed works 
on the complete design of individual 
structures, appurtenances and compon- 


the operating engineer the book is 

equally valuable, even though he is not 
responsible for design; but as in al! sim- 
ilar cases im engineering. a thorough 
knowledge of the basis on which his 
equipment is designed is of the highest 
value to the man operating it 

The book is divided into four main 
sections or divisions. The first 16 chap- 
ters cover the investigation and planning 
of a hydroelectric project. This includes 
analysis of such factors as rainfall, evap- 
oration, runoff, various hydraulic meas- 
urements and flood flow Included are 
descriptions of various types of hydro- 
electric plants with discussion of the eco- 
nomic factors in their operation 

Second and third sections discuss and 
compare the various types of dams and 
present the general design methods in- 
volved in their construction 

The final section deals with the me- 
chanical and electrical equipment of a 
hydroelectric plant and the methods of 
operation of that equipment. It includes 
detaliis of hydraulic turbines and their 
parts and auxiliaries, electrical system de- 
sign, generators, exciters and transform- 
ers, switchgear and transmission § lines 
and the final chapter deals with operation 
of hydroelectric plants 

The reader of this book will acquire a 
very good grasp of the reasons why hydro- 
electric plants are built as they are and 
of the way in which details of equipment 
and methods have developed right up to 
the present time All power engineers 
should have a considerable basic knowl- 
edge in this field even though their pri- 
mary activities may be in steam or in- 
ternal combustion work 

This book, then, should be of the widest 
interest throughout the entire engineer- 
ing field, and especially valuable to power 
engineers everywhere 


HELPFUL BULLETINS 
Continued from page 36) 


tems, water storage tanks, centrifugal 
pumps, gasoline lines dry cleaning solvent 
filters Included are hookup diagrams, 
cross sectional drawings of the traps, 
physical data and list prices of cast semi- 
steel and forged steel traps, both direct 
lever action and spring loaded snap-action 
types. Armstrong Machine Works. 


127 Steam Traps — Illustrated Bulletin 
101 contains complete information 
on a line of steam and air traps. Includes 
capacity tables, sizing information, data on 
a blast trap attachment and double valve 
mechanism and company’s new Venturo- 
Valve. The C. E. Squires Co 


LUBRICATION 


128 Grease Application Devices—-The 
development and use of many 
types of lubricating devices are dis- 
cussed in an excellent article in Vol 
36. No. 9 of Lubrication, company’s 
technical publication on lubricants 
Covers the pressure gun, spring type 
srease cups and several types of power 
driven grease lubricators explaining 
such points as the judicious use of 
pressure measured lubrication, pump- 
ability characteristics of lubricants 
Text is tllustrated with photos and 
sketches. Copies of this publication are 
avaliable to qualified power engineers 
The Texas Co 


12 Lubricant Additive—This 4-pp pam- 

phiet describes a colloidal graphite 
dispersion in oll for blending with petro- 
leum products, to use in lubricating in- 
ternal combustion engines, and industrial 
machines, a concentrated dispersion of 
colloidal graphite in mineral spirits for use 
in high temperature lubrication of con- 
veyor chains, car wheel béarings, perma- 
nent mold push pins, foundry iadies; also 
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Water Piping 
Water Pumps 


Water Treatment 


Water Disposal 


Water Freeze-Up 


Water Corrosion 
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and expenses 
eliminated by 


FIN-FAN 
THE AIR-COOLED EXCHANGER 


Single Fin-Fan Exchanger installed on the ground. 


FIN-FAN .. the Air-Cooled Con- 
denser or Cooler developed jointly by 
The Griscom-Russell Co. and Fluor 
Corporation Ltd., completely solves 
the cooling water problem . . . by 
eliminating the cooling water. 


That's FIN-FAN benefit No. 1. FIN- 
FAN'S wide adaptability is its No. 2 
benefit. These units are being used 
for cooling solutions, process liquids, 
lubricating oil, gear oil, quenching 


oil, petroleum fractions, jacket water, 
and compressed gases, and for con- 
densing exhaust steam, hydrocarbon 
vapors, and refrigerating vapors. A 
single installation can be used for two 
or more cooling and condensing du- 
ties simultaneously. 


And FIN-FAN has many additional 
advantages. It can be installed wher- 
ever convenient . . . within a building, 
on a roof, or on the ground. Its effec- 


co., 


285 MADISON AVE., NEW YORK 17, N. Y. 


eree 


G-R K-Fin Air-Cooled Section used in the 
Fin-Fan Exchanger. 
tiveness is entirely independent of the 
direction or velocity of the wind. 
It can be operated by any available 
source of power. Its construction is 
— sturdy and durable, capa- 
le of withstanding high tempera- 
tures and pressures. 


Write for Bulletin 1231 describin 

these many-purpose, 
units in detail and for recommenda- 
tions for your heat transfer needs. 


_ PIONEERS IN HEAT TRANSFER APPARATUS _ 
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How You Save 


with the NEW Niagara Method 
of Air Conditioning 
Using “Hygrol” Hygienic Absorbent Liquid 


Because it absorbs moisture from 
the air directly, the new Niagara 
Controlled Humidity Method uses 
less, or no, mechanical refrigera- 
tion for dehumidifying. You save 
first costs and installing of heavy 
machinery. You save space, main- 
tenance expense, power. You get 
easier, more ¢ onvenent operation. 

Using “Hygrol” hygienic ab- 
sorbent liquid, this method gives 
complete control of temperature 
and reletive humidity. Especially, 
it is a better way to obtain dry air 
for drying processes, packaging 
hygroscopic materials, preventing 


Food Packaging under Controlled Humidity 


Niagara Controlled Humidity 
4iur Conditioner 


ear 
fons 
COOLANT 
ae 
CONCENTRATOR 


CONTEOLLED TY METHOO — NOW 


motsture damage to metals, and 
obtaining better quality for 
chemical process products and 
food products or in obtaining 
better results in comfort air 
conditioning for office or labo- 
ratory at lower refrigeration 
costs. 

The diagram shows how fil- 
tered air is dehumidified by 
passing thru a spray of “Hygrol” 

a liquid absorbent which re- 
moves air-borne moisture. This 
liquid is hygienic and non-cor- 
rosive: it contains no salts or 
solids to precipitate and cause 
maintenance troubles. It is con- 
tinuously re-concentrated at the 
same rate at which it absorbs 
moisture, providing always the 
full capacity of the air condi- 
tioner, automatically. 

Units provide a range of ca- 
pacities from LOOO to 20,000 

Multiple unit in- 
stallations are in use success- 
fully. Reeords of results are 
available. For further informa- 
tion, write Niagara Blower Co., 
Dept. E, 405 Lexington Ave., 
New York 17, N. Y. 


concentrated d of colloidal 
graphite in alcohol for fas est we appli- 
ol 


cations. Also discusses methods biend- 
ing, means of ans ee dilutions and 
advantages of heating uring biending 
Acheson Colloids Corp 


SAFETY 


130 Fundamentals of Fire Extinguish- 
ment — Recommended reading for 
fire prevention week or any other week is 
Form F-5020, a 4-pp illustrated discussion 
of what fire is, how fires are classified and 
the proper methods of extinguishing them 
Covers characteristics of flammable liquids, 
fash point and fire point, and gasoline 
as a fire hazard. Ansul Chemical Co 


131 Face Piece for Gas Masks—Bulletin 
504, 4 pp. introduces a full-vision 
face piece with dead-air check valve to 
revent dead air from going down the air 
ntake passage. Special features of the 
face plece are described and illustrated 
and its use with chin-style and chest style 
cannisters and bose mask connection are 
pictured. Acme Protection Equipment Co 


OTHER EQUIPMENT 


132 Steam Condensers with Reverse 
Flow—Eight-pp Catalog 410-1 de- 
scribes company's “self-cleaning” reverse- 
flow condenser for power plant service, de- 
signed to virtually eliminate cleaning down 
time and, in the case of divided water box 
condensers, eliminate necessity of opera- 
tion at partial load. Explains and illus- 
trates direction of water flow and revers- 
ing flow by tandem sluice gates, without 
gates and in single pass condensers. 
H heeler Mfg. Co, 


133 One-Minute Water Tests —- Rapid, 
simple and accurate tests for de- 
termining water hardness are described in 
Bulletin RESO, 4 pp. Procedures, reagents, 
and equipment for the new tests are Bm 
tured and described. The test proc 

is said to take 1 min to complete and be- 
cause of clear-cut color change at end- 
point to afford increased accuracy. Bulletin 
tells how tests may be used to determine 
total water hardness, hardness due to cal- 
chum alone and hardness due to magne- 
sium alone. Hall Laboratories, Inc 


134 Tube Expansion Control — Bulletin 
45, 6 pp, describes and illustrates 
control equipment for the automatic and 
accurate regulation of the amount of ex- 
pansion obtained in rolling tubes in con- 
densers and heat exchangers Discusses 
advantages of the control and teils how it 
operates. Also catalogs expanders for use 
with control, giving sizes and prices. The 
Alretool Mfg. Co 


135 Hydraulic Cylinders--Twenty-eight- 
pp Catalog 233-A offers engineering 
and ordering data on company's hydraulic 
cylinders for practically every mounting 
requirement, for applications where a con- 
trolled push, pull, lift, press or clamp is 
desired, and for working pressures to 1500 
psi. Generously illustrated, covers 
construction and operating features, a, 

fications and dimensions. Includes 

ment chart giving horsepower for its 
cylinders anna Engineering Works. 


136 Industrial Dry Coolers — Illustrated 
Bulletin DC-50, 12 pp, presents com- 
pany'’s line of dry cooling equipment for 
small, “in-between” and cool- 
ing jobs and includes three recently in- 
troduced models. Two of these are small 
“portable” units and the third a medium- 
size unit. Although designed yoy for 
cooling engine jacket water, they can also 
be used for cooling natural gas, lube oils, 
fluids of refining stages. Bulletin includes 
dimensions and wage. also rating tables 
for cooling water e Marley Co., Inc 


137 Stoker Story—Sixteen-pp Bulletin 
501 on company's stokers tells what 
they do and where they're doing it. De- 
scribes stoker's design and operating fea- 
tures and includes a cutaway sectional 
view showing the type of fuel bed it 
produces. Recent installations are described 
and pictured and operating data provided 
Stowe Stoker Div.. The Johnston & Jen- 
nings Co 


138 Portable Gas Torch—Form 522A, 2 
PP, presents a cartridge-filled lique- 
fied petroleum gas torch that lights in- 
stantiy without preheating, reaches 3660 F 
and burns in any position. Its light weight 
and small diameter make it easy to oper- 
ate in hard-to-reach places. Torch and 
its component parts are fully described 
and illustrated by sketches. Photos show 
some of its uses. Otto Bernz Co. Inc 
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STEAM TURBINE GENERATORS! 


Recent midwestern 
installation of Allis- 
Cholmers 20,000 kw, 
3600 rem, condens- 
ing type steam tur- 
bine generating unit. 


VER 70 PERCENT of U.S. electric 
O power now comes trom steam tur- 
bine driven generators! This is proof 
that industry increasingly recognizes 
the dependability and economy of steam 
turbines in supporting America’s in- 
dustrial expansion. 


With a background of 80 years build 
ing steam prime movers, Allis-Chalmers 
continues to refine and improve steam 
turbine generator units. Progress is to 
higher pressures and temperatures, pro- 
viding more economy, with even great- 
er reliability. 


If it's an A-C steam turbine, it has 
the latest proved features and is dur- 
ably built to provide continuous service 
far into the future. Thousands of vet- 


eran Allis-Chalmers steam turbines in 
power plants today are producing power 
quietly and continuously for America’s 
widespread industry. 


When you install or expand your 
steam power plant, consider Allis-Chal- 
mers. A-C provides a complete line of 
quality electric power equipment en- 


ALLI 


TURBINES & CONDENSERS 
GENERATORS & PUMPS 


S-CHALMERS 


SWITCHGEAR MOTORS & 
& BREAKERS CONTROL FORMERS CONDITIONING 


World's Widest Range of Power Plant Equipment 


gineered to work together—generators, 
transformers, switchgear, circuit break- 
ers, motors and control, pumps, steam 
condensers, and water conditioning. 
Literature available on all these prod- 
ucts. Offices in all major cities, a-3169 


ALLIS-CHALMERS, 953A SO. 70 ST. 
MILWAUKEE. WIS. 
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Outstanding 
Opportunity 


A wealth of new and practical cost-saving ideas awaits YOU at this fore- 
most display of steam, electric, and mechanical power equipment . . . 


SEE nearly 300 informative exhibits and demonstrations of latest tech- 
niques, equipment, and supplies for more efficient power production, 


and 


mechanical transmission, and utilization, materials handling, 


plant services. 


GET first-hand information on newest and best ways to modernize for 


greater operating and maintenance economy. 


BENEFIT from the ideas of exhibitors’ technical representatives expressly 
on hand to assist you in adapting improved equipment and methods 


to your operations in meeting today’s rising costs and increasingly 


competitive conditions. 


Make it a must—You'll Say “Time Well Spent” 


Management International Exposition Lo 
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Seet Eliminater--This folder de- 
13 scribes company’s chemical com- 
pound which acts upon and reduces resid- 
ual deposits of combustion in boilers 
using coal, coke, oll or waste fuel. It is 
intended to break up fly ash into a fine 
mist which doesn’t settle or deposit and 
to virtually eliminate soot and firescaie 
Also discussed is a fuel oi] treatment for 
eliminatir sludge and moisture. Con- 
solidated ineers Co., Inc 


140 Moisture Eliminator—A Gevice de- 
scribed as a “pet cock with a brain.” 
which automatically ejects moisture and 
oll from air brake systems, air line brakes 
and air compressors is explained and iillus- 
trated in this small folder. Lists advan- 
tages, gives price. Master Equipment Corp 


CATALOG 
LIBRARY 


This monthly list of the latest standard cate- 
logs and bulletins is designed to aid the 

gi in maintaining his permanent cate- 
log file of engineering data. The items 
listed, unlike those under Helpful Bulletins, 
will appear each month except for additions 
and deletions determined by space require- 
ments or by the manufacturers issuing the 
bulletins. Use the Helpful Bulletins coupon 
in requesting these copies. 


ELECTRICAL 


2 1 D-C Generator — Illustrated Bulle- 
0 tin 05B7229, 20 pp, describes the 
construction of units larger than 150 kw 
or 03 kw per rpm, including two- and 
three-wire generators and exciters, both 
engine and coupled type. It also discusses 
the operation of shunt wound and com- 
pound wound generators in parallel, and 
supplies information on company's marine 
units. Includes description of “frog leg” 
armature winding widely used on motor- 
generator, set generators of 100 kw and 
larger, synchronous converters of 200 kw 
and larger and large low speed generators 


Allis-Chalmers Mfg. Co 
20 Synchronous Motors — High speed 
synchronous motors are described in 
4-pp bulletin PB 5600-1. The bulletin is 
packed with descriptive matter and photo- 
graphs explaining features of the motors 
rotor and stator. Mechanical modifications 
also are illustrated. Elliott Co 


203 Low-Speed Synchronous Motors— 
Publication GEA-5332, 8 pp, ilus- 
trates typical installations of efficient high- 
power factor, constant-speed drives, de- 
scribes their construction features, and 
indicates mechanical modifications and 
performance data. Covers three-phase and 
two-phase motors in company's series 
with frame sizes of 6184 and larger and 
ratings from 20 to 15,000 hp. Photos show 
detail of stator and rotor design. General 
Electric Co 


204 Care of A-C Rotating Equipment— 
To promote intelligent and consist- 
ent maintenance of electrical machines, 
company has published Bulletin 05R7417, 
which is a series of articles by Fraser 
Jeffrey. Contents of the 24-pp booklet 
cover preventive maintenance and machine 
repairs, and include such subjects as dry- 
ing moist insulation, measuring insulation 
resistance, bearing clearances and proper 
machine applications achine repair 
chapters include data on stator coll and 


slip ring rotor repairs, balancing of rotat- 

ing equipment. Allis-Chaimers Mfg. Co 

INSTRUMENTS AND CONTROLS 
Bulletin 


Smoke Density Recorder 
205 211, 4 pp. tells how company's bo- 
lometer-type smoke density recorder pro- 
motes efficient furnace operation and how 
it helps tn the battle against smoke nui- 
sance It describes and illustrates the 
smoke detector which consists of a bolom- 


eter receiving and measuring radiation 
from a sealed beam light source. Recorder 
specifications, installation requirements, 


and measuring circuit details are also dis- 
cussed. Balley Meter Co 


Boiler Water Level Control -— Bul- 
206 letin 487 describes completely the 
installation of boiler water level control 
equipment at the Blackhawk Generating 
Station, Wisconsin Power & Light Com- 
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GRAVER 
has the right 


Deaerating Heater 
tor YOUR power plant needs 


GRAVER manufactures EVERY type of deaerating heater . . . 
spray and tray designs . . . vertical and horizontal . . . with 
or without storage tank .. . for installation within or outside 
a building . . . and special designs for limited space or 
head room. 


Each GRAVER Heater is DOUBLY guaranteed . . . to deliver 
water preheated to full steam temperature, and to reduce GRAV ER 
oxygen to less than 0.005 ml /liter as measured by the most EE 


precise analytical methods e Write today for complete 
information. 


Equipment for Every 
Water Conditioning Process 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
216 WEST 14th STREET, NEW YORK 11, N. Y. 
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One of the problems most 


effici 


Write today for 
Free Bulletin 


PARTIAL CONTENTS 


. anential Requirements Air 
Release Valves 

e How Simplex Takes Care of Air 
in Pipes 


Methods of Lostallation 
@ Design and Construction Details 


8 rite to Simplex Valve & Meter Co 


SIMPL 


VALVE AND METER COMPANY 


—before it can cause pipe damage! 


annoying to engineers is the 


accumulation of air in lines under pressure. When air lodges 
at high «pots in a line, it ean reduce the effective area of the 
pipe, create a friction head, lower pumping capacity, and 
result in serious water hammer. 

Simplex Air Release Valves provide you with a sure and 
nt guard against these dangers. ‘These economical 
valves may be used to advantage on pipe lines carrying hot 
or cold water, industrial liquors, sewage and other liquids. 
Find out about these convenient trouble-savers now! 


SIMPLEX AIR RELEASE VALVE 


The Simplex Air Release Valve 
is easily installed . . . positive in 
action...ample in capacity. 
Standard valves for pressures up 
to 250 p.s.i.... special valves 
for pressures up to 800 p.s.i. 
Thousands have been in success- 
ful use for over 30 years. 


Dept. 10,6783 U pland St., Phila. 42. Pa 


pany. Photographs of the installation are 
ted as is a schematic layout of the 
entire station Northern Equipment Co 
Instrument and Control Panels — 
207 Bulletin 773, 8 pp, explains how 
company's panels are made and where they 
are used. All operations of fabrication are 
discussed and illustrated—layout, cuttiag, 
drilling, welding, fitting, painting, wiring 
Particular features like electric clocks, 
pressure gages, transformers, name plates, 
push-button stations and signal lights are 
discussed. Also includes many photos of 
panel installations. The Hays Corp 


Remote Reading Flow Meters— Data 

Book 702, 32 pp, fully illustrates and 
explains flow measurement problems and 
offers suggestions for their solution. Meter 
bodies, differential devices and reading 
instruments are fully described and a spe- 
cial section is included on wide range and 
reverse flow. Republic Flow Meters Co 


209 What's Going On Inside?—-Sight fow 
indicators for insertion into pipe 
lines carrying oll, steam, water, cooling 
liquids are described in Bulletin DD, 4 pp 
Covers both cylinder and window types, 
gives sizes and prices. Also catalogs gage 
lasses, tubing, other safety equipment 
rnst Water Column & Gage Co 


2 Flow Meters—Bulietin 400-F2, 8 pp. 
10 features company's meter for meas- 
urement of steam, air, or gas flow in 1 or 
1', in. pipe lines, and designed for instal- 
lation directly in the line being metered 
Illustrated with photos of meter, sectional 
and dimensional drawings, the bulletin 
explains how meter operates and dis- 
cusses its advantages. Gives typical spec- 
ifications and includes correction factor 
charts and capacity tables. Bulilders-Provi- 
dence, Inc 


211 Pneumatic Metering Element-——-Com- 
pany'’s pneumatic machine used as 
the metering element in the measurement 
and control of steam, gas and liquid flow, 
liquid level, pressure differential and sim- 
lar applications, is illustrated and de- 
scribed as to application and operating 
characteristics, in Bulletin 2150. Design 
and operation of the machine are shown 
in full color Sound Dimensional, order- 
ing data included. agan Corp 


21 For Practical Men--That's the title 
of this 24-pp pocket-size booklet 
presenting insulation testing in simple 
language. Packed with maintenance hints, 
it explains electrical insulation, tells how 
it can be tested and what makes it go 
bad. It describes the Megger insulation 
tester and justifies its cost in terms of 
long run economy and prevention of shut- 
downs. Discusses the hiacmer as a trouble- 
shooter, pointing out its functions and 
telling how to get the most out of it 
There's also a chapter on handling wet 
equipment. James G. Biddle Co 


213 Temperature Measuring Instruments 
Catalog ND4-33-461, 34 pp, describ- 
ing the company’s instruments for meas- 
uring the temperature of generators, 
motors, condensers and transformers, cov- 
ers a wide variety of instruments, portable 
and automatic indicators, for checking in 
any order on temperatures. Reference also 
is made of new and specialized instruments 
for measuring in rapid succession a num- 
ber of bearing temperatures Leeds & 
Northrup Co 


VALVES, TRAPS, PIPING 


214 Piping Materials Catalog—Corrosion 
resistant valves and piping materials 
are covered in illustrated circular No . 
2 pp. Contains information on manufac- 
turer's complete line of valves, fittings, 
fabricated piping and pipe coils to meet a 
wide range of corrosive conditions. Listing 
includes both photos and cutaway draw- 
ing of models, complete specifications, sizes 
and prices. Includes a description of alloy 
metals used and a corrosion questionnaire 
Also included are condensed recommeda- 
tions on the selection of piping materials 
according to service requirements as well 
as a pictorial chart showing basic types of 
valves with names of their parts. Crane Co 


215 Valves Bulletin —- Catalog Section 
12-H describes various types of 
company's cast steel pressure-seal bonnet 
valves. Information on choosing the best 
size valve for your service is given in one 
page of the booklet under the title, “‘Cor- 
relation of Valve Size and Pressure Drop.” 
Design and construction advantages of the 
valves are given and tables of pressure and 
temperature ratings. Details of design in- 
cluding operating mechanism, body design. 
disk piston, and other features are ex- 
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Installed and operating 
beautifully... 


TWO WARREN 


FOR CENTRAL MAINE POWER COMPANY 


ENTRAL Maine Power Company has 
had many years of successful expe- 
rience with Warren Pumps. Among the 
recent installations are two Type TH high 
pressure pumps at their enlarged Mason 
Steam Plant, Wiscasset, Maine. They are 
operating at capacities of 325 and 550 
g-P-m. against a pressure of 900 p.s.i.g. 
These pumps are also available with a 
capacity up to 850 g.p.m. and a pressure 
range up to 1200 p.s.i.g. e Every con- 
struction and material feature of these 


Warren Pumps contribute to the highest 
dependability and efficiency, long life 
and low maintenance, with special em- 
phasis on safety. They will prove a sound 
investment over the years, as numerous 
other Warren Pumps have in this and 
many other central power stations, in- 
dustrial plants, municipal and Federal 
Projects. 
Write for Bulletins 241 and 244 giving com- 
plete details on Warren Pumps for higher 
pressure services, 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC., WARREN MASSACHUSETTS 


October, 1950—POWER ENGINEERING—Chicago, | 


i 
| 
3 
; 


plained Dimensional detalles are given in 
tabular form seccompanied by dimensional 
tine drawings Edward Valves, Inc 
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Equipment General Cata- 


30 pp, ls devoted to measur- 
ing and control equipment for water and 
sewage works, power and processing in- 
dustries Catalog illustrates and describes 
im detail’ venturi tubes and meters, con- 
trollers, gages. Manometers, pitot equip- 
ment. Includes capacity tables, dimen- 


sional data, specifications, layout drawings 
Simplex Vaive and Meter Co 


General Service Valves — Bulletin 
217 E-160, 16 pp. describes and tilus- 
trates the design and construction of com- 
penys quick-operating vaives, explaining 
their application to blow-off service and on 
fire protection chemical process, soot 
biower water column biow-down, and 
other types of pipe line. Included are tabies 
of dimensions, weights and list prices for 
straight lever and rack-and-pinion ty 
inside packed and with outside stuffing box 
and with serewed or flanged ends Everiast- 
ing Valve Co 


ECOMMEND THE USE OF 


XPANSION JOINTS 


ICKLY, EASILY INSTALLED. Flared end of 
FLANG-LOK 
Flange—a readily bolted split type. It is 


joint receives Floating 
bnly necessary to turn flange (not joint or 
bipe) to align bolt holes with those of con 
becting age 


AKPROOF RUBBER-CUSHIONED SEAL As 
Its are tightened, rubber end of joint is 
mpresed over broad area of connecting 
nge. Magnitude of forces forming seal 
in direct proportion to stress applied to 


bolts 


SUPERIOR STRENGTH, DURABILITY, SAFETY 
Special 
rubber 


gin of safety against rated pressures 


built-up construction, employing 


duct and metal, assures widest mar 


PLAIN, EFFICIENT OPERATING PRINCIPLE 
All expansion and contraction occurs in cen 
Width of corrugation de 


ter corrugation 


termined by extent of movement required 


Unions and Fittings —- Twelve-pp 
218 Cutalog covers manufacturer's 
line of Unions of all types, elbows, tees and 
fittings It describes and illustrates special 
construction features and other advantages. 
Also lllustrates all ulpment offered, along 
with sizes, materia current price list. 
BM. Dart Mfg. Co 


More Data on Strainers In response 
219 to demand this revised edition, Bul- 
letin 8-203 pp. contains greater and more 
up-to-date data on screwed strainers as 
well as expanded details on flanged types. 
Pully tilustrated with photos of the 
strainers and screens used in them, it ex- 
plains function of the strainers and pro- 
vides material specifications, preasure and 
temperature data, dimensions and prices. 
Also tells how to install strainers and re- 
place screens. Yarnall-Waring Co 


Welding Fittings and Flanges -Cata- 
220 log and Engineering Data Book 211, 
a 262-pp manual, provides complete dimen- 
sional data, weights and prices on com- 
pany’s welding fittings and flanges. The 
engineering section contains practical, tl- 


FOR ALL STANDARD PIPE SIZES from %" to 
96" 1. D., on lines carrying fluids or gases 
under vacuum or pressure, at temperatures 
up to 250°F 

Goodall Expansion Joints, with “Flang-Lok” 
Flanges, provide proven economies in appli- 
cation and service costs. Given complete 
installation details, we will gladly quote on 
your requirements 


“FLANG-LOK” Floating FLANGES 


AR oo 


Designed to simplify installation of Goodall 


Expansion Joints, “Goodite” Flexible Pipe, 
Kemite’ Duct, etc. Made in cast iron or 
steel, and conforming to A. S. A. drilling 


templates in |" and larger. Sizes up to 24" 


are made in two sections: from 30° to 96” 
in four sections. Covered by U. S. Pat. 
No. 1883086 


Contact Our Neorest Branch of Write for tlustrated Folder 


Son Francnce Seattle Portiond 


GOODALL RUBBER COMPANY 


GENERAL OFFICES, MILLS ond EXPORT DIVISION, TRENTON, N. J. 


Solt Lote City 


Pitt bur gh 
Denver 


Detrorw 


St Paw! Los Angeles 


Ch ogo 


beter 


lustrated information covering welding 
fittings and flanges under varying condi- 
tions of temperature and pressure, location 
and materials processed usses their 
use in different piping systems 

A section is devot to welding fittings 
and flanges in special metals and alloys 
The technical section covers properties of 
pipe, rating —f pipe. fittings and flanges. 
line expansion and flexibility, support and 
anchorage of piping and flow of fluids 

Distribution of this catalog is limited to 
major users of industrial piping. (Please 
include your title when requesting it.) 


Tube Turns, Inc 
221 Steam Traps and Temperature Con- 
trols--Here is a comprehensive cata- 
log comprising many of company’s bulle- 
tins on steam traps and related equipment 
including an illustrated steam trap chart 
for easy selection of the right iy BH 
each application. Provides data on ller 
steam traps, air eliminators, thermostatic 
steam traps and air vents, inverted bucket 
steam traps, temperature regulators and 
cooling controls, steam and water mixers, 
thermostats and strainers. Generously 1l- 
lustrated with photos, engineering draw- 
ings, catalog contains full dimensional and 
application data, prices. Sarco Co., Inc 


222 Steam, Air, Gasoline Le Ths 
32-pp illustrated catalog, No. 250, 
describes five types of thermostatic steam 
traps for pressures to 225 lb; expansion 
steam traps for pressures to 250 Ib; weight- 
operated traps for steam, air and gasoline 
service, pressures to 1500 !b; piston-oper- 
ated steam traps for pressures to 650 Ibs, 
and also steam, air and gas separators 
Includes capacity tables, installation dia- 
grams as well as a discussion of typical 
applications, and a section giving data, 
charts and formulas for determining 
proper size trap. W. H. Nicholson & Co 


223 Handbook on Fittings and Flanges 


Catalog wf-1950, 88 pp, is packed 
with working information on manufac- 
turer's seamless carbon steel welding fit- 


tings and forged steel flanges. In addition 
to presenting standard schedules with 
their specifications, list prices and sizes, 
this book gives information on dimen- 
sional tolerances; American standard flange 
facings with dimensions; thread standards 
and threading practice; service pressure 
ratings, physical and chemical require- 
ments for flanges, nuts and bolts; plus 
sizes and wall thicknesses of welding fit- 


tings stocked in other metals such as 
stainless steels, Inconel, pure nickel or 
Monel, aluminum, deoxidized red brass 


Grinnell Co., Inc 


224 iow to Choose and Use Air Traps 
—Bulletin 202, 4 pp, describes manu- 
facturer’s complete line of air traps, cover- 
ing their selection and installation for 
automatic drainage of moisture from com- 
pressed air intercoolers, aftercoolers, re- 
ceivers, separators, and drip points. Illus- 
trations of the various airtrap models, their 
applications and how they work are also 
presented, and physical data and prices 
included. Armstrong Machine Works 
Rubber Expansion Joints 


225 pp Bulletin AD 137 tells about the 
application, construction styles service 
and advantages of the company's line of 
rubber expansion joints. Includes ordering 
information and a table of dimensions 
which is accompanied by dimensioned line 
drawings. The Garlock Packing Co 


Eight- 


Flanges for Severe Service This 
226 4-pp bulletin describes and illus- 
trates a Mange specially developed for serv- 
lees involving severe abrasion and corro- 


sives, and for use in suction and discharge 
service. Photos and sketches illustrate the 
flange and its parts. Bulletin also covers 
a flexible rubber pipe for use with abrasive 
or corrosive material, as well as an acid- 
and corrosion-resistant duct, listing solu- 
tions this duct will handle. Goodall Rub- 
ber Co 


BOILERS AND AUXILIARIES 


Working Pressure Data Card-—Max- 
227 imum allowable working pressures 
for water tube and fire tube boilers are 
complied in a handy reference table, Tech- 
nical Data Card No. 113 A. It lists pres- 
sures in pounds per square inch for seam- 
ess and electric resistance welded carbon 
steel tubes or nipples for different diam- 
eters and gages of tubes conforming to 
ASME specifications. Chart is punched for 
binding. The Babcock & Wilcox Tube Co 
22 Dowtherm Vaporizer—-Bulletin No 

8 48-2, describing manufacturer's Type 
A” Dowtherm Vaporizer tells how this 
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Even if your present water treatment 
methods appear satisfactory, it will pay 
you to look into Bird-Archer’s 8-point 
water treatment service. Any or all of 
this comprehensive, efficient service is 
available to you. Talk to your Bird-Archer 
representative about it next time he 
Calls. Or, write us now to arrange a con- 
sultation. No obligation, of course. 


Bird-Archer Does 


1. Surveys Plant—Bird-Archer 
makes a complete study of plant 
operation involving the use of wa- 
ter or steam . . . checks present 
equipment and past performance. 


2. Studies All Available Water 
— Starting at the source, Bird- 
Archer makes exhaustive analyses 
of water supplies, 


3. Develops Treatment and 
Control Systems—On the basis 
of these comprehensive studies, 
Bird-Archer develops a complete 
system of treatment and control, 
including necessary operational 
changes. 


_ 4. Specifies Equipment that 
May Be Necessary — Bird- 
Archer determines whether instal- 
lation of additional equipment 
will be helpful . . . analyzes bene- 
fits to be derived. 


5. Furnishes Proper Chem 
Treatments When Required=— 
For more than a half centugy, 
Bird-Archer has manufactured spe- 
cifically formulated treatments fo 
solve individual problems. 


6. Instructs Plant Staff-——P 

peas is carefully instru 
y experienced technicians in 

application of treatment and 

trol . . . teaches simple, 

test procedures. 


7. Makes Periodic Check-Ups 
—To make certain that the ree 
ommended system is preva 
the best possible results, a Bir 
Archer Service Engineer makes 
regular, personal check-ups. 


8. Offers a Laboratory Service 
for Scientific Analysis— Modern 
Bird-Archer laboratories, staffed by 
trained chemists, specialize in wa- 
ter analyses and research... check 
accuracy of plant control. 


BIRD-ARCHER 


WATER TREATMENT 


THE BIRD-ARCHER COMPANY, 400 MADISON AVE., NEW YORK 17, N. Y. 
PHILADELPHIA © CHICAGO 
IN CANADA: The Bird-Archer Co., Limited, 503 McGill Building, Montreal, Canada 
IN MEXICO: Colderos y Accesorios, 5. A., Amsterdom 291, Mexico, 0. F. 
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euch way a6 to provide dependable oper- 


ation at maximum temperatures. discuss- combination fired package for comers 
ing ite construction advantages in detail ating steam up to 35,000 Ib hour is 
It le Wlustrated with photos of the vapor- presented in Bulletin PG 
tiger and includes « dimensional drawing cludes dimensional data and ¢revings 
vaporizer chart and epecifications Also in- discussion of design features and p ine -- 4 
cluded table showing general properties ustrating fring arrangements 


of Dowtherm “A The lckes viler Co Wheeler 


Tube Expanders 380. pp 
covers manufacturer's line of tube 


expanders for maintenance of high pres- Tubular Heat Exchangers—Bulietin 
sure botler tubes, superhesters. econc- 232 916, 32 pp.. describes present designs 
mizers, circulating tubes, steam generators of the company’s tubular heaters, coolers, 
and like equipment. Various models are condensers and heat exchangers and their 
iustrated by photo and described as to distinctive features. The various ty of 
application mas Wilson, Inc shells, tube bundles, stationary h and 
floating heads are explained. An additional 
230 Bent Tube Boiler Data This 20-pp helpful feature are tables of the charac- 
booklet is filled with engineering teristics of tubing, the thermal resistance 
drawings of recent installation of com- of tubes and pipes of many different 
pany's Clase VL bollers, designed for adap- metals and alloys, and the specific gravity 
tation to limited space conditions in plants and pounds per gallon carrenpende 4 
having diverse steam requirements. Text degrees Baume ona API. Also presen are 
covers main design features of these bent charts of specific heats of midcontinent 
tube boilers. Henry Vogt Machine Co crude olls and for solving MTD f ula 


See the flow! \ 


Know the flow!) 


VISIBLE 


CHLORINE 


BUILDERS CHLORINIZER incorporates a true 
flow indicator — the SIGHTFLO indicator 
which measures ALL chlorine passing 
through the Chlorinizer and shows you the 
ACTUAL rate of chlorine feed on a direct- 
reading linear scale. Flow is indicated 
positively and accurately only when there 
is flow. It's another important feoture of 
Builders Chlorinizer. For engineering in- 
formation and Bulletins, address Builders- 
Providence, Inc. (Division of Builders Iron 
Foundry), 385 Harris Ave., Providence 1, 
Rhode Island. 


BUUDERS mokes complete line of fow meters ond 
controtiers for liquids, steom, ofr, gos, and dry 


moterols mechoenicol ond differential in 
cluding the Venturi Meter ond Chlerinizers (chlorine 
ges feeders) 
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HEATERS, HEATING 


Installation et Gerdner, Mass 


BUILDERS«PROVIDENCE 
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with correction factors for other than 
countercurrent conditions. The Griscom- 
Russell Co. 


233 Water Heaters—-Illustrated 6-pp Bul- 
letin 70, Section I, on instan’ 

type water heaters contains detalled capac- 
ity and dimension tables for two-pass, 
a my and six-pass designs, with tube 
bundies removable for inspection. A typi- 
cal piping hook-up for installation of these 
heaters is shown. Also included are instruc- 
tions for heater selection, engineering data 
to determine boiler capacities required for 
heating water, and a chart to determine 
pipe sizes for any steam flow at most pres- 
sures. Davis Engineering Corp. 


2 Combustion CatalystsBulletin 36. 
34 4 pp. explains the action of com- 
pany'’s combustion catalysts, including one 
type developed for use in coal-fired fur- 
naces and another for use in oll-fired fur- 
naces. Tells how they ne? to remove soot, 
control smoke and alleviate the 
problem in boiler furnaces. Also 

a simple hopper-type feeding device avail- 
able the catalyst into coal- 
fired ational Aluminate Corp. 


235 Heating Unit-This bulletin presents 

advantages of compan pony’? ane gas- or oll- 
fired self-contained industrial heating unit, 
explaining its operation, simplicity of in- 
Stallation, and describing and illustrating 
some of its applications. Includes specifi- 
cations. Also contains engineering data to 
2 analyze industrial heating problems, 
including procedures to determine heat 
load, fuel consumption. Thermobloc Div., 
Prat-Daniel Corp. 


235 Fan Heater Bulletin-Here's a 2- 

pp illustrated bulletin (No. 109) 
on a new high pressure steam fan heater 
designed for complete utilization of both 
sensible and latent heat of high pressure 
steam. One page is devoted to description 
and photos of the heater. Other page con- 
tains a sketch in color showing how the 
heater works. Niagara Blower Co 


WATER TREATING, 
CORROSION PREVENTION 


Water Conditioning Bulletin—This 
36 is an 8-pp discussion of water and 
the chemicals developed for conditioning 
it to control scale and algae and inhibit 
corrosion. Describes several chemicals in 
detail, giving properties, composition and 
Se Also discusses special purpose 
chemicals. Wright Chemical Corp. 


237 Boiler Water Manual—Factual infor- 
mation on standard methods of ap- 
plying chemicals in the treatment of water 
for boilers is presented in this 16-pp 
technical bulletin, called Standard Method 
122. Discusses pretreatment of raw water, 
application of chemical feeding to pre- 
treating operations and both constant rate 
and flow responsive feeding direct to boiler 
drum and to feedwater system. Also dis- 
cusses condensate returns, flushing periods, 
condenser cooling water treatment and 
chemical tanks. “Proportioneers, Inc.%. 


2 8 Water Softener Equipment—How the 
23 problems caused by hard water can 

offset by the use of water softeners is 
in Bulletin 2386, 12 describ- 
ing ion exchange equipment. It covers in 
detail downfiow, upflow and gravity zeo- 
lite water softeners. Contains a 2-pp cut- 
away illustration of a fully automatic 
softener to show how an ion exchanger is 
built and how it works. Bulletin also con- 
tains flow diagrams showing arrangements 
for installation of water softeners. The 
Permutit Co 


239 Anti-Foam Treatment--This 4-pp 
bulletin covers a new formula in 
powder form to be applied along with anti- 
scale treatment for improving steam qual- 
ity, controlling scale in boiler feed system 
and sludge conditioning. It discusses the 
problem of steam contamination and ex- 
plains the action of this polyamide anti- 
foam treatment. Tells how it should be 
applied and gives dosage requirements. A 
discussion of its advantages is accompanied 
by photos showing the effect of polyamide 
action on a boiling dilute Nacconol solu- 
tion. Dearborn Chemical Co. 


Boiler Corrosion A 12-pp article 
240 discussing the cause and prevention 
of corrosion in boiler systems is presented 
in Betz Technical Paper No. 111 titled 
“Corrosion: Its Effect in Boller Systems.” 
The corrosive effects of oxygen, carbon di- 
oxide, ammonia, hydrogen sulfide, acidity 
and physical factors are evaluated. Numer- 
ous tilustrations, graphs and tables in- 
cluded. W. H L. D. Betz. 


4 
| | 
| | 
im | 
| 
4 
4 
q 


THE CASE THE NERVOUS SHIP 


Vibrations and noise in her pipe systems eliminated by installation 
of U. S. Rubber expansion joints 


* 


“SHIP-SHAKES” TO SHIPSHAPE was 
the case with this freighter, once a sufferer from 
throbbing pipes, unladylike rattles. Easily installed 
U.S. Rubber Expansion joints provided the cure, 


A CASE IN POINT shows compact U.S. Rubber Expansion Joint be- KINGSIZE JOINT was developed for use between turbine and con- 
tween circulating water pump and ship's condenser. It allows denser in central power stations. Only U.S. Rubber, the originator 
maximum expansion and contraction in normal operations. of rubber expansion joints, has built reliable joints as large as this. 


United States Rubber Co. engineers can design and 
build joints to meet your special conditions ...can 
make practical recommendations for their use to 
take care of expansion, vibration and elimination 
of noise transmission, and to provide resistance 
to fire. Write Mechanical Goods Division, 


UNITED STATES RUBBER COMPANY 


ROCKEFELLER CENTER, NEW YORK 20,N.Y. 
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Discarding 
condensate 
because of 


OIL? 


If you are 


throwing away valuable 
condensate rather than risk its return 
to the boiler because of oil contami 
navon, hitranon with Sorbo-Cel may 
be the answer to your problem 


Low in Cost 

This specially processed diatomace 
ous silica powder provides a somple 
economical method of removing 
emulsified oil from water and thereby 
obtaining an oil-free condensate for 
boiler feed of other use Total cost 
ranges from only i¢ to % per 1000 
gallons of water thered 


How it works 


A small amount of Sorbo-( el is sim 
ply mixed with the ol-comtaminated 
water, whichisthen pumped through 
a pressure hiver. Here the ol globules 
are removed by the specially treated 
Sorbo-Cel particles, and both are re 
tained upon the filter screen. The 
tered water alone passes through 


Does complete job 


Sorbo-Cel does a complete job of 
oil removal. la addition, u removes 
other suspended matter such as rust, 
scale, clay and precipitates. And its 
action us so efhcrent that large vol 
umes of water can be filhered in a 
relatively short ume 


about this low-cost way to remove 
oil from water is available on re- 
quest. Just use the coupon 


below u 


Johns-Manville | 
SORBO-CEL 


Johns. Manville 
Box 290, New York 16, N.Y 
Send me free bulletin giving advan- 
tages of Sorbo-Cel fiieration 


j A bulletin that gives further facts 


Name 


Company 


Address 
4 
Ciy State 


y tee 


be 


241 Turbine Blade 
tiNcation and 
turbine biade deposi and boller water 
conditioning to prevent such deposits are 
discussed in the new 16-pp llustrated Bul- 
jetin 2887030. Describes x-ray diffraction 
methods employed by the company for 
identification purposes and the results ob- 
tained. Tables list the partial chemical 
analyses of deposits containing sodium 
disillcate, occurrence data on compounds 
found, composition of turbine jeposits 
from turbines operating at various throttle 
pressures and temperatures, and compari- 
son of compounds found in turbine biade 
Geposite with boller operating pressures 
Allie-Chalmers Mfg. Co 


St 
~—-y 


242 Two-Stage Water Conditioner—Bu!l- 
letin 4801 describes company's water 
conditioner which combines the advantages 
of both hot process and zeolite softening 
Explains operation of softener in which the 
first stage is the hot process using lime or 
Dolomitic lime and the second stage in 
which zeolite softener reduces hardness to 
zero. Discusses advantages of the combina- 
tion--ellica reduction low alkalinities. 
lower OO, In steam, tower costs and tells 
applications to high pressure boiler plants 
Cochrane Corp 


Corrosion Treatment—Corrosion 

Protection of Steam and Condensate 
Return Systems” is a 4-pp folder covering 
amine treatment for inhibiting of boiler 
and condensate systems. This treatment is 
described as affording surface protection of 
the metal iteelf as well as raising the pH 
value of the condensate. Bookiet gives 
specific case histories and typical econo- 
mies obtained by power plants using this 
treatment. Includes graphs show! rela- 
tionship between free CO,, pH and alka- 
linity in water, and the solubility of oxy- 
gen in water when exposed to air at vari- 
ous pressures. The Bird-Archer Co 


Feed Systems Single. 
complete “packaged” units for feed- 
ing directly into boiler feed water lines 
are the subject of 4-pp Bulletin 4811. It 
discusses in detail sodium sulfite feeding. 
internal treatment, chemical feeding, man- 
ual control, intermittent feeding of inter- 
nal treating chemicals; automatic feed 
systems, automatic pH control, and auto- 
matic control by conductivity. Mlustrations 
include photos and diagrams of controlled 
volume pumps. Milton Roy Co 


245 Modern pH and Chlorine Control- 
This 100-pp booklet is much more 
than a catalog, although it does give full 
technical details of all the color compara- 
tors and equipment in water testing and 
control of boiler and industrial process 
water manufactured by this company. Its 
most important feature is inclusion of 
technical information on the meaning of 
pH control, electrometric and colorimetric 
methods of determining pH and also de- 
termining constituent impurities in water; 
applications of water control in air condi- 
tioning; treatment of boiler feed water and 
industrial water, and other industrial ap- 
plications. Color comparators are detailed 
and illustrated. W. A. Taylor & Co 


Water Softeners—Bulletins WC-102 

is a %36-pp presentation of recent 
developments in hot-process water sof- 
teners Explains boller plant troubles 
caused by various impurities in water, out- 
lines 12 methods of treating water to elim- 
inate these impurities, describes reasons 
for the popularity of the hot-process 
method and ite advantages, and explains 
the chemistry of hot-process water soften- 
ing The two basic designs and operation 
of company’s hot process softeners are de- 
scribed, together with six adaptations of 
each design to various plant conditions 
such as per cent make-up, treatment of 
condensate, deaeration. Methods of supple- 
mentary hot peocmnate treatment are also 
discussed. Includes diagrams of hot process 
designs and flow charts, photos of installa- 
tions. Graver Water Conditioning Co 


Boiler Water Treatment—Bulletin 
247 47, 8 pp, is om internal treatment of 
boller water. Defines internal treatment 
and tells ite advantages in softening, sludge 
conditioning, stabilization. Explains oper- 
ation of company’s system, including the 
chemicals used, feeding and testing equip- 
ment. National Aluminate Corp. 


Plant Wide Water Service Titled, 
248 Let's Consider Your Whole Water 
Probiem,” this 4-pp booklet analyzes water 
problems from four standpoints—procure- 
ment, treatment, usage and disposal—-and 
explains how company is pepared to offer 
technical service in solving problems re- 
lated to all four. Hall Laboratortes, Inc 
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pH and PHOSPHATE 
DETERG 


BOILER WATER 
COMPARATORS 


Mode! ? contains either High or Low 
Phosphate Comparator. Model W con- 
tains same plus 3 of slides (pH 7.2 
to 6.8); (pH 8.4—10.2); (pH 

and accesscries. 


TAYLOR 
BOILER WATER 
COMPARATORS 


Makes Determinations Fast and Easy 


Because Taylor Boiler 
Mlle Water Comparators 
bring accurate pH 
and Phosphate deter- 
minations down to a 
simple one or two 
minute operation, they 
have become the a - 
cepted standard tool 
throughout industry. 
Taylor sets give maxi- 
mum convenience 
since all liquid color 
standards necessary for a determination are 
enclosed in a rugged plastic slide. There are 
no fragile single standards to handle. You are 
assured of maximum accuracy because all the 
Taylor Liquid Color standards carry an un- 
limited guarantee against fading 
The low cost, extreme accuracy with sim- 
plicity of operation make Taylor Comparators 
the ideal instrument for all plants—large and 
small 


ORDER FROM YOUR DEALER 
Write For This Volveble Reference Book—Free! 
“Modern pH and Chlorine 


Control” covers theory 
and practice in 34 basic 
industries. Also tells how 
Taylor Sets can make 
your job easter 
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BRINGING YOUR 
COAL HANDLING COSTS 


When coal handling costs are too high for comfort, remember Gifford-Wood's 
4-basic design story. Each of these storage designs — concrete silo, tile silo, cylin- 
drical steel tank and suspended steel bunker—are carefully engineered to meet 
specific limitations of climate, capacity, space available and cost. The combina- 
tion of extensive engineering experience and well known manufacturing ability 
assures installations of highest possible operating efficiency at reasonable cost. 
A Gifford-Wood engineer, thoroughly familiar with coal handling problems, 
is at your service. Let him study your needs and recommend a G-W system 
that will both simplify the operation and reduce your costs. 


BASIC G-W WAYS.TO CUT COAL HANDLING COSTS 
“.@ Reinforced Concrete Silo Storage 
@ Vitrified Tile Silo Storage 
© Cylindrical Stee! Tank Storage 
© Suspended Steel Bunker Storage 


Bulletin No. 300 describes, with illus- G/FFORD- Co. 


trotion and working drawing, these 
4 basic G-W types of handling sys- Hudson, N. Y. 
tems. Write today for your copy. 


NEW YORK I7 CHICAGO 6 ST. LOUIS 
420 LEXINGTON 565 W. WASHINGTON STREET RAILWAY EXCHANGE 
AVENUE 


G-W HANDLES IT .. . faster * easier * cheaper 
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BETTER SEALING. 


@ equipment affects production 
schedules influences product 
quality and many times cuts deeply 
into profits 


To keep equipment producing, use 
Belmont, the Packings that have 
individual characteristics and are 
scientifically designed and con- 
structed by packing specialists to 
seal better and last longer. 


Easy to get... Belmont Packings 
are stocked by local distributors in 
every large industrial center. Or, if 
you have a problem that requires 
special engineering attention, write 
direct 


Catalog #40 is available, write 
for it 


THERE'S A BELMONT PACKING 
FOR EVERY SERVICE 


THE BELMONT PACKING 
AND RUBBER CO. 
Philedeiphia 37. Po 


Oil - Gas + Air 


Woter - 
Alkaties - 


Steam - 


Rings + Spirals - Coils + Reels 
Spools + Sheets + Gaskets 


249 Water Hardness Test-—-This technical 
bulletin presente a test procedure 
for determini hardness of water, by use 
of a color indicator which ts described as 
both easy and accurate. Instructions for 
running the test ere illustrated in color 
Includes rices company’s compicte 
hardness titration set and individual solu- 
tions used. W. H. & L. D. Betz 

lon Exchange Systems—'Amber- 


249A lite Monobed Deonization” is a 
12-pp miniature textbook covering the his- 
tory, behavior, present performance, and 
potential uses of the Monobed ton exchange 
systems in water-conditioning, chemical 
processiug and other industries. Reactions 
of various combinations of exchangers are 
explained im text and equations. Also dis- 
cussed are operating costs, equipment costs, 
quality cf product derived, rinse require- 
ments and other properties as they apply 
to the complete or partial single-step re- 
moval of ionized solids from solution. De- 
sign and operation of Monobed equipment 
is described and more than 60 fields of 
application listed. A table gives nomen- 
clature, chemical behavior and typical uses 
of six different systems. Th inous 
Products Div. Rohm & Haas Co 


PUMPS, COMPRESSORS, ENGINES 


25 Centrifugal, Reciprocating Pumps— 
0 This is a helpful collection of bulle- 
tins covering many types of centrifugal 
and reciprocating pum 


for a wide range 
of services. Includes ta on single-stage 
and multi-stage pumps, close-coupled 
pumps, high pressure pumps, pumps es- 
pecially suited for handling erosive and 
corrosive liquids and others. Contains 
photos, dimensions, specifications, ratings 
and application information. Warren Steam 
Pump Co., Inc 
For Pumping Jobs—The Series 
251 AZI3A, latest of company's well- 
known IMO pumps ——— designed 
for low cost standard! quantity pro- 
duction, is described in illustrated Bulle- 
tin L313A-B, 8 pp. This is a pao service 
screw-type rotary ~~ petroleum 
products and other light or “vissous fluids 
as required for rotary and steam atomizing 
oll burners, oll transfer, lubrication, hy- 
draulic systems and similar services. Bul- 
letine contain a cross-section drawing, de- 
scription of the IMO 
viscosity tables and mo’ sizes. De 


Laval Steam Turbine Co 
2 2 Compressor Selection Chart—-Here's 

5 & new selection chart, based on nor- 
mal applications handling air with atmos- 
pheric intake pressure. It simplifies selec- 
tion of proper size compressor for average 
industrial use, with quick comparison be- 
tween discharge pressure pounds per square 
inch gage and piston displacement cubic 
feet per minute and shows recommended 
compressor bore and stroke in inches. 
Chart covers two letter-size pages. Worth- 
ington Pump and Machinery Corp 


3 Air Compressor Lubrication Manual 
25 Valuable information on air con- 
pressor maintenance is contained in this 
40-page book on the lubrication of air com- 
pressors, second edition. Subjects treated 
include compressed air, compressors and 
related equipment, lubricating systems, 
compressor olle and their applications, lu- 
brication requirements, operating hints, ol! 
requirements, storage and care of compres- 
sor oOlls, and safety precautions. All dis- 
cussions are illustrated. Cities Service Oil 
Co. (In the South, Akansas Fuel Ol] Co.) 
254 Modern Steam Engines—In present- 

ing steam engines as more than 
just drives,” Bulletin 306 touches briefly 
upon some of the advantages of “by-prod- 
uct" power. Bulletin features company's 
vertical steam engines of both thottlin 
and automatic governor types. Sectiona 
drawings are accompanied by engineering 
data, an illustrated discussion of construc- 
tion features and photos of installations 
Troy Engine & Machine Co. 


Pump Packings —Pack! for use on 
255 reciprocating and centr J ae 
are illustrated by photo and descri n 
this 4-pp folder t covers ckings for 


practically all services and includes a table 
of recommendations to facilitate selecting 
the right pac as for any particular appli- 
cation. Johns-Manville 


TURBINES 


Turbine Catalog Collection—-This is 

5 valuable collection of bulletins in 
loose-leaf form. They cover a complete de- 
scription of manufacturer's solid wheel 
turbines and feature cross section draw- 


POWER ENGINEERING—C? 


ago, 


The 
MAINTENANCE DEPARTMENT 


of 
CONDENSER SERVICE 
& ENGINEERING CO., INC. 
100 RIVER ST, HOBOKEN, N. J 
Offers te do 


QUICK—PROMPT 
RETUBING SERVICE 


on BOILERS — CONDENSERS 
HEAT EXCHANGERS 
ANYTHING WITH TUBES 
24 HOURS A DAY — 7 DAYS A WEEK 
365 DAYS A YEAR 


SATURDAYS - SUNDAYS 
HOLIDAYS 


WE CARRY TUBES IN STOCK 


HOBOKEN: HOboken 3-4428 
|, Minn: 
Dey—Nester 9675 - Night—Emerson 3219 
Wh: 


Dey—STate 2-1415 - Night—SHeldrake 3-4735 
Boston Moss 
Day—Tulse 4.4060 


Phile, Pe.: Wilmington (Del.) 7151 
(Pa.) 2-4576 


Cal.: TRinity 7861 


Consult Us For: 


CHIMNEYS . 
FURNACE WORK . 
BOILER SETTINGS 


AMERICAN CHIMNEY corp. 


Ave. New York 3, WN. 


BOSTON @ PHILADELPHIA @ CLEVELAND 
DETROIT @ PITTSBURGH @ CHARLOTTE 


Bia) 
downtime” CALL — TELEPHONE: Dey and Night 
a with _. NEW YORK: REctor 2-9363 
4 
| 
Pie 
ure Baltimore, Md.: SAratoge 5285 
Atlente, Ga. Dearborn 4477 
Washington, 
| les Angeles 
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ings of typical units for both moderate 
and steam conditions. Also 
of an axial fow im- 

and multi-stage, and 


gears. The Terry Steam 


tage es — Catalog 

features turbines for 

designed to operate 

under all inlet steam conditions up to 600 
psig and 750 F. Gives complete specifica- 
tions, dimensions and tnetes ies chart show- 
ing how to estimate turbine sizes. Illus- 
trations include cutaway view, photos of 
Speed governor and regulating valve, 


and emergency governor trip valve are 
described. De Laval Steam Turbine Co. 
FUELS, LUBRICANTS 
25 Steam Power Plant Auxiliaries—in 
8 vo. 36, No. 4, of Lubrication, a 
technical publication on selection and use : 


af lubricants, is an article on recommended 

lubrication practices for steam power plant (The Original* AMINE PROCESS) 
auxiliaries. Illustrated with photos and 

sketches, it discusses automatic coal firing ae a 
machinery, stoker design, pulverizers, tube 

cleaners, compressors, motors, fans and 

blowers, external reciprocating elements of 

pumps and compressors. The Texas Co. 


259 Fuels and Lubricants 
46-pp book offers a well or- 
practical their history and econcenine as (FROM CORROSION) 


well as discussing their design character- 
istics and operat Classifica 


pained, “Other, ‘chapters Because Circulates to Control Corrosion 


jon chambers, lubricatt. 


systems, “and diese! an 

Voted to a discussion of fuel nd Tubricat- CORAVOL circulating throughout your steam 
oll requ . . 

of ‘company's is filled with system protects it from corrosive attack. CORA- 

photon sectional illustrations and sche- 

drawinas: inciudes showing VOL saves costly pipe repairs and replacements 


relation of engine performance character- 


ee ee — maintenance labor —hours and days of shut- 
260 F2tt,, Ol Treatment—By text and down loss. CORAVOL cleans out clogging rust 


rabie con ions in e@ storing, pump- 

ing, heating and burning of industrial fuel deposits, improving eat transfer, res oring 
oll an the correction of these conditions ° 4 

by company's fuel oll treatment. Defines original capacity of lines and efficiency of 
sludge and includes instructions for ap- 


plication Re fuel ofl treatment. E. F. | valves and traps. 
261 The Answers on Turbine Oll—This _ CORAVOL, the original” amine process, has 


2-pp booklet answers several ques- 
the flexibility that lets it conform to each indi- 


posi 
What’ causes” corrosion fn turbines? vidual need. The CORAVOL you will use is 
fe illustrated with photos of turbine. in- rmulated to do the best protective job under 
° P 


stallations in which manufacturer's prod- 
Taw. eee your own plant conditions. 


Coal Scale Manual — Recently-pub- 

262 lished Bulletin 0150 describes auto- | 

tion, Ulustrating special design features *The vse 
which provide for high accuracy and long PLETE TECHNICAL SERVICE Ges 
service. Included in this book are installa- which provides special formulas U. S. Potent No. 2053024. The 
tion photos, working drawings for typical f boil 
installations, as well as dimensional data of chemical treatment for: ler Western Chemical Co., owner 
Richardson Scale Co. feed water .. . hot water supply of this patent, grants licenses 


263 SBreader, Stokers—Catalog 80. 44 pp. .. . refrigerating brine . . . cooi- under which veletile AMINES 
describes a spreader stoker Ri for- | : d d t purchased from other sources 
ward moving gr grate that slowly and con- ing ana con worm woter... may be used in steam systems 
nuously discharges at the front. Ex- : a 
plains the efficiency and economy of this rapid scale removal . . . coagu wpen payment oe te 
stoker, iustrating grate’s design end oper- lation . ... algae control . . . fuel Western Chemical Co. 
ation. Includes ussion of ty: power e 

lant installations of these etuhere, cover- oil supply . . . soot removal. 

ng more than 30 industrial, institutional, 
municipal and public utility installations — -o——— 


by photos and blueprint drawings Derot | (as MAIL COUPON TODAY for 
Stoker Co. > Complete Data about the CORAVOL Process 
Water Western Chemical Company, 


Handling 
264 So equipment for the sto: and han- “ ie 717 Washington Street, 
Gling of and prose in city 6, Missour 
ulletin ustra wit etches an % - 
photos of actual installations. Send me full information about CORAVOL. 


tanks, and hed with | Ww E T ER N 


ity discharge buck 
Sted ‘Bucket carriers. Gifford-Wood H M 1 A L 


Spreader Stoker—Bulletin | ADDRESS _ 
265 | let COMPANY 


PP. explains and illustrates. 

the design and construction fea- 
company's stokers, stress- 717 Washington Street maith 

contains photos Missouri et 
ine advantages, City Iron Works. J 
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“Yor Better Testing 
Red 
title of this 6-pp bulletin describing in 


NICHOLSON TRAPS qmail ond 
shredders for reduction of coal, by- 
products, chemicals, clays and many other 


products. Typical installations are clearly 
diagrammed and explained. 8 fal atten- 
tion is devoted to construction features 


and functional advantages of the different 
mills as applied to various reduction jobs. 
American Pulverizer Co. 


for Leading Processor 
A Spreader Stoker Selection — Four- 
267 teen-pp Form F-520-Al0M is in- 
tended to help those choosing a spreader 
stoker to get the most for their invest- 
ment, and it points out many factors to 
be considered in the selection. It pictures 
and describes in detail the principle — 
ating parts of manufacturer's stokers - 
phasizing their advantages Includes = 
ineert drawings and photos of t 
nstaliations. American ineering 


A striking increase in steam flow from 
2000 to 3000 Ibs. an hour is reported by 
« chemical meter who recently repleced 
a mechanical trap with Nicholsons, This 
cut cooking time from 105 to 55 min. « 
gratifying speed-up of 48°,. Also widely 


recommended for their eflective venting 7m 
Type A 7 


of non-condensible gases in critical 
plications 


5S TYPES FOR EVERY PURPOSE—proc- 
ous, heat, power; size Yq" to 2”: press. 
to 225 lbs. BULLETIN 450 


Spreader Stoker Data-—-This is a 

267A file of three illustrated bulletins 

| om company’s spreader stokers. The first 

discusses seven reasons for selecting these 

stokers and describes their design, con- 

struction and features. The sec- 

ond is devoted to a discussion of the 

dumping grate mechanism and the third 

illustrates 15 typical installations. Riley 
Stoker Corp 


DUST COLLECTING 


Fly Ash Elimination -— Power eng!- 
268 neers will find this 30-pp booklet 
outstanding among material on this sub- 
ject. It presents manufacturer's “Multi- 
clone” equipment (described as small-tube 
type of cyclonic dust collectors using cen- 
trifugal force for po dust from gas 
stream) as a highly succ ul and econom- 
ical means of separating fly ash—not as a 

nacea for all cinder and fiy ash prob- 
ems. Parte and assemblies are illustrated 
by photos and drawings and explained in 
terms of construction, operation and ca- 


HIGH-PRESSURE FLOATS — Stainless, 
monel, plated steel. Welded. All sizes 
and shapes; for operating mechanisms 
and as vessels. 2-day delivery, BULLETIN 


650 Type AHV Particle size and its significance 
n fiy ash is - 
is dust collecti efficiency as affec 

W. H. NICHOLSON & CO. 160 Oregon St., Wilkes-Barre, Pa "Gatun 


\ om | tion Corp 


Dust Collectors — Dust collecting 
269 equipment for power a found- 
ries, cement plants and similar industries 
is the subject of Bulletin No. 1428, 26 pp. 
Contains many photographs of installa- 
tions, also photos showing equipment be- 
ing tested in company laboratories. Dis- 
cusses services offered by manufacturer in 
=". individual installation require- 
ments. American Blower Corp 


igher and narrower inlet utilized in 
ph tubular dust collector contrib- 
utes to more efficient dust collecting is ex- 
plained in this illustrated bulletin. Cut- 
away drawings showing tube m and 
micron efficiency curves accompany the 
text. Prat-Daniel Corp 


270” Dust Collecting Efficiency—How the 


“VAC-VEYOR"” 


METALS 
SYSTEM 270A Engineering Data on Inconel—In 
} | tmformation on Inconel, 24-pp Bulletin T-7 
mechanical properties and physical con- 
- stants of Inconel X, one of the newer age- 

27 Steels for Hot Spots-—This is an 
88-pp manual filled with informa- 
; Ly service. Includes a discussion of the gen- 
ed = eral principles of high temperature be- 

eaten 


tors influencing their behavior; a data 


on mane section replete with tabular and graphical 
HANDLING material covering mechanical property 


i Tt haviour of ferrous materials and the fac- 


In this system, ashes, siftings, soot and 


: values of 21 steels; and illustrated descrip- 
dust are conveyed by pipe trom the ash Coal arrives +! rail, is dumped into tion of major high temperature testing 
pits, dust collectors, stack, etc., to an ash a raised by bucket elevator and facilities in the United States, and a com- 
receiver and separator at the top side of a discharged either into bunker for im- prehensive bibliography 4 company’s 

" . technical publications on the properties 
silo—by means of a vacuum. One man mediate use or down chute to yard and use of steel at high temperatures. 
storage. One operator controls all United States Stee! 


operates the system, keeping your plant 
with less labor. Send for 


| 
| 
| 
| 
| 
| 
| 
| 
| equipment. Send for Catalog 


972 “ares jon Resistance of Nickel Alloys 
‘Technical Bulletin T-3 contains 


44-pp of illustrated information on the 
resistance of high nickel alloys to corro- 


sion by sulfuric acid. Although technical 
in nature, it is written so as to be readily 
1503 RACE STREET~PHILADELPHIA 2, PENNA. understood by non-technical staffs. Per- 
formance of 30 nickel-bearing materials in 
a wide range of service is discussed, and 


A 
photos. ems involving a wide range 
=. HANDLING SYSTEM (Continued on page 132) 
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COAL & ASH HANDLING EQUIPMER 
™ 


MILTON ROY 
“Packaged SYSTEMS 


Quintair 


Air Cooled Heat Exchanger 


For Dependable, Efficient Cool- 
ing or Condensing of Liquids, 
Goses or Vapors. 


@ Lower Installed Cost 

@ Fewer Parts to Assemble 
e@ Lower Maintenance Costs 
@ Lower Operating Costs 
Higher Efficiency 


@ Many Industrial Uses 
AIR COOLED HEAT 


EXCHANGERS Write tor FREE Bulletin No. 11.0.080 


* Registered Trade Name 


...for Boiler Water 
LEX APG Chemical Treatments 


Dept No 34 908 Grand Ave, Kansas City 6, Mo 


District Offices: Chicago + Houston 
New York « Pittsburgh « Tulse + $t. Louls The need for correct boiler water treatment is 


Representotives in Principal Cities well recognized. Authorities agree that two dis- 
tinct methods, sulphite feeding and internal 
treatment, are usually necessary. 


Removal of dissolved oxygen, insurance 
against corrosion, and prevention of pitting 
requires the continuous addition of sodium 
sulphite solution to the feed water. Internal 
treating with various chemicals is necessary to 
retard scale formation, control alkalinity and 
prevent embrittlement. 


i AnD of = ADJUSTABLE ... _ Milton Roy Systems for boiler water treat- 
sizes whee 
all valve wheels, madeendbentns ment are complete “Packaged” units ready 
with rising or non CUTS COSTS... for immediate installation. Included are all 
tring com, from simplifies pipe leyeuts | | 
to 30 inches in diam- _ necessary solution tanks, covers, gages, low- 
wei CUTS ACCIDENTS . . level cutouts and alarms, motor starters, and 
PREVENTS ACCIDENTS! eliminates climbing : . : 
No more climbing to 7 ; pumps as required. Automatic electronic con- 
eperete everkees Here’s easy, convenient, lied t t 
instant control of overhead, ros can oupp 0 operate pumps a 
PREVENTS waste!  out-of-reach valves — right | speeds proportional to feed water flow as 
diate response. pas measured by flow meters. Systems are avail- 
quickly-assem parts an 
foster “Koa dtecet the valve handwheel is ready able to handle all treating chemicals and to 
manvel eperation. to operate. | meet any capacity and pressure requirement. 


SAVES MONEY! Distributors in principal cities, or send 


Avoids accidents, per- fer Catalog Folder PE-2 and name of For complete information ask for Bulletin 
mits piping short-cuts, : 
saves piping costs nearest distributor. No. 4811. 


i 
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When boilers wore bustles, Egbert 
— the maintenance man — was a 
busy fellow. Tubes never seemed to 
“come clean” no matter how hard 
he tried. Scale builds up more slowly 
in modern boilers. But it can be a 

more costly headache. That's 

thousands of modern boiler 


why 

plants around the world use power- 
ful, fast-acting Wilson Tube 
Cleaners. 


paar would shine if he 
could see 1 quickly and thor- 
oughly Wilson Tube Cleaners re- 
move scale and other deposits from 
boiler tubes. There is an easy-to- 
handle Wilson Tube Cleaner for 
every kind of scale — hard or soft, 
thick or thin, variable in depth. A 
large variety of cutter heads and ac- 
cessories make it simple to clean 
straight or tubes. Wilson 
Tube Cleaners — driven by air, 
steam, water or electricity —do a 
“custom” job, save down-time, are 
more economical. 
For fast, easy rolling ... 

WILSON-DUDGEON TUBE EXPANDERS 


Use them to re-roll old tubes or in- 
stall new ones. Precision manu- 
factured Wilson-Dudgeon Tube Ex- 
panders insure solid seating, easy 
rolling. All sizes, in flaring and non- 
flaring types, available. 


WRITE FOR BULLETIN 47-A 
on Tube Cleaners and Bulletin 380 on Tube Expanders. 


THOMAS C. WILSON, 21-11 44th AVENUE, LONG ISLAND CITY!, &.Y. 


Wi LSON 


: WILSON TUBE CLEANERS 
WILSON-DUDGEON TUBE EXPANDERS 
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(Continued from page 128) 


of operations are covered The Inter- 
national Nickel Co. Ine 


MECHANICAL POWER 
TRANSMISSION 


Transmission Belting — Catalog 
273 M-0022, 26 pp, gives detalied design, 
engineering and performance data on 
manufacturer's line of transmission belt- 
ing Tables on belt speeds, arc of contact, 
friction, horsepower correction, and service 
factors are included in the manual, to- 

ther with hints on proper selection of a 
it and procedure for analyzing belt 
drives. Lllustrations include many photoes 
of belt installations and draw! of trans- 
mission drives. United States Rubber Co 


Trafic Cops for Speed Drives-Book 
274 2340 8 Pp. introduces a new line of 
automatic speed controls for use with com- 
pany's PIV variable speed drive, which are 
designed to automatically control output 
speed range. Describes and illustrates the 
four available types—electronic, pneumatic, 
hydraulic and mechanical. Includes dia- 
grame of job engineered applications cov- 
ering some of the many industrial uses for 
these controls. Link-Belt Co 


industries and also given, are the 
to questions often asked about it. Lum- 
nite Division, Universal Atlas Cement Co. 


Analysis Excellent work- 
2 data om galvanic corrosion is 
contain in this &-pp technical study of 
corrosion by concentration cells, reprinted 
from Ineo Corrosion Reporter, Vol. 3, No. 1 
Discusses concentration cells, the metal- 
jon cell type, oxygen cell type, reversible 
concentration cells, their practical aspects 
and some rules for minimizing or prevent- 
ing concentration cell corrosion Tilus- 
trated with sketches showing conditions 
which accelerate corrosion. The Inter- 
national Nickel Co., Inc 


278 Wired Television —Lllustrated Bulle- 
tim 1025, 16 pp. introduces company's 
Utiliscope, a camera and monitor type of 
equipment designed to enable an observer 
to see where he can't look. Some of the 
many applications for this wired television 
which are described and illustrated include 
viewing instrument readings at remote 
checking boller water levels, watch- 
ng coal flow in chutes, watching hazard- 
ous laboratory tests, checki furnace 
ignition. Diamond Power Specialty Corp. 


279 Cleaning Industrial Equipment—This 
is @ general information bulletin on 
manufacturer's service for cleaning steam 


Graduate 
ENGINEERS 


Good Opportunities 
for 


POWER 
ENGINEERS 


Must have 8 to {2 years experience in 
operating, testing and maintaining power 
plant equipment, supervising power plent 
operations, making cost and evaluation 
studies, heat balance work, power cost 
accounting and the selection and insial- 
lation of power equipment. Must be 


generating, heat exchange and other in- 
dustrial equipment. Also included is in- 
formation on pipe line cleaning and water 
well acidizing llustrations of these serv- 
lees are included, and bulletin treats in 
detail the methods used to remove incrus- 
tations from interna! surfaces economically 
with minimum of downtime. Dowell Inc 


OTHER EQUIPMENT 


275 Condensers Bulletin 441-C, 28-pp. 
covers in detail every phase of man- 
ufacturer’s line of condensers—-their sim- 
iicity of design, accessibility, construction 
eatures Illustrated with photos and 
drawings showin complete assembiies. 
parts, principles of operation. Bulletin also 
discusses emergency replacements, service 
and maintenance facilities available, and 
auxiliary equipment Includes condenser 
tube data, pressure-conversion tables. Con- 
denser Service & Engineering Co 


graduate. 


Give experience, education, age, refer- 
ences, persona! history, salary received 
and salary expected. Please be complete 
and specific. 
2 gente Reduction Mills — Bulletin 
430-1, 8&-pp, introduci company's 
fluid Ao: reduction mill, discusses the 
advantages of finer particle size in man 
processing operations. Illustrates the mi 
and explains its grinding operation. C. H. 
Wheeler Mfg. Co 


All inquiries will be 
and kept confidential. 


E. 1. du Pont de Nemours & Co. 


281 Tube Cleaners — Bulletin (Inc.) 
R-105 presents air and water driven 4 
rotary tube cleaners and cleaner acces- Engineering Deportment Personnel 
materials used in placing corrosion resist- Wileni 98, Del 
ant concrete in a wide variety of indus- discussing special features. Also includes ° . 


sories. Illustrates several modeis and heads, 
trial applications. Typical uses of corro- data om motors and hose for use with 
sion resistant concrete are listed for many cleaners. Roto Div., Elliott Co. 


ERNST WATER COLUMNS 


& LIQUID LEVEL GAGES 


d promptly 


tallied information contained in this 
booklet brings up to date. the service ex- 
pertences and iate developments in this 
feild. The information covers methods and 


New VERSENE* test kit 
determines total water hardness 
in less than TWO MINUTES 


* 


Ernst Water Column & Gage Co. 


Now, with this new Versene® water hardness testing kit LIVINGSTON. N. J 
you can determine the hardness of your own boiler, process 7 


or tap water as easy as ABC-—in less than 2 minutes. oar Be Well Informed About 


one who can tell red from blue can make this scientific 


versenate test and be accurate within one grain of hard- 
ness per gallon 
Handy, sturdy, pocket-size plastic kit contains 3 vials of 
chemicals and one combination measuring and mixing 
vial. More than 350 separate tests can be made, depending ATOMICS 
on water hardness. Complete instructions. Refills available = A... 
Order The New Versene* Warer Hardness Testing Kit ro nature, written for the avera nee. 
day. $5.00 Postpaid. Send Checks or MO. No C.O.D's A. W. editor t 
hes been in interpr 
Money Bock Guarantee highly technical 
material — | from the laboratory into 
can understand 


is the fst regularly published 
journal of its kind. The issues sparkle with 
engineering data, news of atomic power, 
articles of timely interest to those con- 
cerned with industrial process control, 
practical material for men interested in 
the technical and engineering aspects of 


nuclear react 
- Chicago 3, Ill. 


We alee manufacture and wpply Inhibited Indicator and Di Sodium 
Versenate ithe di sodium sale of ethylene diamine tetraacetic acid) 
These ere the reagents used in the Versenatre (Schwarteenbech) 
Methed for che determination of Warer Hardness 


$2.00 
100 $1.00 250 ce $2.00 1000 ce $5.00 


BERSWORTH CHEMICAL COMPANY 
FRAMINGHAM, MASSACHUSETTS 


ATOMICS - 110 S. Dearborn St. 


*Trade Mark 
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For Every Application 
Split-Gland Water Gages 
Sight Flow Indicators 4 
Gs : - Tubulor Glasses 


im: ross-section of the Chapman Tilting 


Disc Check Valve illustrating the way 
that the balanced disc is supported on 
the pivot, with arrows showing the 
travel of the disc. A feature of the 
design is that the disc seat lifts away 
from the body seat when opening, and 
drops into contact when closing, with 
no sliding or wearing of the seats. 


October 


CHAPMAN 
TILTING-DISC | 


Wen you reduce slamming you reduce the hazard of 
rupturing pipe lines, opening up joints... . a host of maintenance 
problems. 

That is why we suggest you investigate Chapman Tilting-Disc 
Check Valves. The balanced disc in this unusual valve lifts away 
easily in opening . . . rides smoothly on the flow . . . closes quickly 
but quietly. There’s no slamming . . . minimum wear on valve 
parts and minimum stresses on pipe lines. 

Special designs with dashpots are also available for use under 
unusual operating conditions, where no self-acting Check Valves 
can function satisfactorily. 

Made in both iron and steel . . . pressures up to 3000 pounds. 

You'll find it will pay you to write today for more information 
on this valve developed by Chapman. Request Bulletin $30. 


The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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Lubricate with 

Texaco Regal Oils (R&O) 
and assure freedom 

from rust, sludge and foam 


IR and water are bound to get into turbine 
oil. When ordinary oils are used, oxidation 
eeds up, rust and sludge are likely to form — par- 
ticularly if the oil has a tendency to foam. To avoid 
these trouble-makers, use Texaco Regal Oils (RGO). 
In making the world-famous Texaco Regal Oils 
(R&O), the choicest base stocks are first refined 
into top-quality straight mineral curbine oils; then 
further improved by additives to inhibit rust and 
oxidation, and specially processed to prevent foam- 
ing. This extra care pays off in extra protection for 
your turbines. 


Texaco Regal Oils (RG&O) keep lubricating sys- 
tems clean, free of rust and sludge... assuring nor- 
mal bearing temperatures and instantly responsive 
governor action. Texaco Regal Oils (RGO) meet 
the exacting requirements of all leading turbine 
builders, and have an extra long service life. 

Let a Texaco Lubrication Engineer show you spe- 
cifically how your turbines and auxiliaries can bene- 
fic from the use of Texaco products. Just call the 
nearest of the more than 2,000 Texaco Wholesale 
Distributing Plants in the 48 States, or write The 
Texas Company, 135 E. 42nd St., New York 17, N.Y. 


TEXACO Regal Oils 


FOR 


ALL. 


. TEXACO STAR THEATER starring MILTON — On television every andes night. See newspaper for time and station. 
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